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PUBLISHER'S NOTE 


Asia is a vast and magnificent land with a magnificent heri¬ 
tage of civilization and a diversity of cultural strands and 
traditions- Yet the Asiatic Society, since its inception in 1784 
took up this broad canvas for its investigations under the 
scholarly leadership of its founder Sir William Jones. Dilating 
on this point in the first annual discourse, Sir Jones declared, 
“if it be asked what are the intended objects of our enquiries 
within these spacious limits, we answer MAN and NATURE, 
whatever is performed by the one or produced by the other." 
These memorable words have since been paraphrased in the aims 
and objects of the Society as “The bounds of its investigation 
will be the geographical limits of Asia, and within these limits 
its enquiries will be extended to whatever is performed by Man 
or produce d by Nature.” 


Sir William Jones had for his colleagues a band of enthusi¬ 
astic persons with scholarly bent of mind like Charles Wilkins, 
H. T. Colebrooke, William Chambers, H. H. Wilson, Sir John 
Shore, Jonathan Duncan and several others. Inspite of being 
stationed in Civil, Military and Judicial branches of administra¬ 
tion, they evinced keen and abiding interest in unfolding the 
hidden treasures of Oriental learning, and thus laid a solid 
foundation of the science of Indology or Orientology, to be 
more precise. These illustrious scholars, undettered by handi¬ 
caps, faithfully and zealously translated the objectives outlined 
by the founder in their literary and scientific tracts and 



dissertations that they presented at the forum of the Society that 
provided an exciting new dimension to Asian studies. Sir Jones 
contemplated to publish these fruits of researches by the scholar- 
members in annual volumes for wider appreciation by the 
academic world, and the first volume of “ASIATIC RESEAR¬ 
CHES” came out under his own editorship in 1788, three years 
after the foundation of the Society. Sir Jones was the editor 
for the first six years i,e. upto 1794. Fourteen more volumes 
were published under the auspices of the Society upto 1839. 


And now Cosmo Publications takes pride in bringing out 
this first authorised reprint of the “ASIATIC RESEARCHES” 
complete in 20 volumes. The wide range and variety of 
subjects dealt with in these volumes present a panoramic view 
of the civilization and culture of Asia in its different facets 
and in the different periods of history. There are no less than 
367 essays, some amply illustrated in the series of 20 volumes. 
An analysis of subjects with a select list of names of the contri¬ 
butors, given below, will enlighten readers about their worth. 


List of Subjects and Contributors 

HUMANITIES 

1. Antiquities .30 articles. 

Charles Wilkins, William Chambers, John Shore, William 
Jones, F. Wilford, H. T. Colebrooke, Jonathan Duncan, 
H.H. Wilson. 

2. History .31 articles. 

F. Wilford, William Jones, A. Sterling, H.H. Wilson 
W. Hunter, J. Prinsep, John Crawford. 





3. Language A Literature .37 articles. 

W. Jones, W. Marsden, H.T. Colebrooke, F. Balfour, 
J. Leyden, B.H. Hodgson, A. Csoma de Koros, 

4. Religion, Manners, 

Customs and Music .47 articles. 

W. Jones, H. Vansittart, H. Colebrooke, F. Buchanan, 
J. Duncan, J. D. Patterson, J. Leyden, W. Carey, John 
Crawford, H. H. Wilson, B. H. Hodgson, Capt. James 
Low. 

5. Coins Weights A Measures. ..3 articles. 

H. T. Colebrook, Jonathan Duncan, William Jones, 
F. Balfour. 

SCIENTIFIC 

1. Mathematical A Physical 

Sciences .67 articles. 

T. D. Pearse, R. Burrow, W. Jones, F. Balfour, John 
Playfair, R.H. Colebrooke, W. Hunter, F. Wilford, 
W. Lambton, J. Bentley, H.T. Colebrooke, J.D. Herbert, 

J. Prinsep, G. Everest. 

2. Geology .27 articles. 

H.W. Voysey, J.D. Herbert, P.T. Cautley, H. Piddington, 

J.G. Gerard, James Prinsep. 

3. Zoology .34 articles. 

W. Jones, H.T. Colebrooke, B.H. Hodgson, P.T. Cautley, 
H.W. Voysey, R. Everest. 

4. Botany .20 articles. 

W. Jones, W. Roxburgh, W. Hunter, F. Buchanan, 
H.T. Colebrooke, N. Wallich. 








5. Geography .24 articles. 

S. Turner, R. H. Colebrooke, W. Hunter, J. T. Blunt, 
W. Lambton, A. Sterling, J.D, Herbert, R. Wilcox, 
B.H. Hodgson. f 

6. Ethnography .16 articles. 

W. Jones, J. Rawlins, J. Eliot, J. Crisp, R. Wilcox, 

W. Hunter, J. Prinsep, William Chambers. 

7. Chemistry .2 articles. 

J. Prinsep. 
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W. Hunter, Col. Polier, H. T. Prinsep, J. Prinsep, 
Dr. Voysey, J.F. Royale. 
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Atcount of a Discovery of a modern imitation of the 
VfTdas, with Remarks on the Genuine Works. 


Bv FRANCIS ELLIS, Esq. 


-IN proceeding to give an account of an instance of literary forgery, 
or rather, as the object of the author or authors, was certainly not literary 
distinction, of religious imposition without parallel; I shall in the first 
instance, confine myself to the description of the writings* in which it is 
contained, adding, as specimens, a few passages selected from them, 
and such remarks as are necessary for the distinct elucidation of the 
subject. For, as »y sole object is to shew what these writings really are, 

A 
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Account or a Discovery of a 


a statement of their contents, as simple as prespicuity will 
effect this more readily than a lengthened dissertation; though the subject, 
calculated as it is to excite serious reflection, is well worthy of a more 
detailed consideration. 

In the year 1.778, a book was printed at Paris, .antitied “ VEtour 
“ Vedam % ou Ancieu Cornmentaire du St dam, con tenant l’exposition des 
“ opinions religieuses et philosophiques des Iudiens. Traduit du Sam- 
“ scretam par un Brame.” The origin of this work is stated in the fol¬ 
lowing extract from the preface: “ Cet ouvrage vient originairement 
** des papiers de M. Barthelemy, second membre du conseil de Pondi- 
“ then ; M. De Modave, connu par son esprit et par ses services, en 

apporta des Indes une copie, dont il fit present a M. De Voltaire., qui 
** l’envoya en 1761 a la Bibliotheque de Roi de France. Cet illustre 
“ ecrivaiu (Vda Siecle de Louis XV. Chap. XXIX. 'Not.) nous 
“ apprend que ce livre a ete traduit du Samscretam par le grand pretre 
“ ou archi-brame de la pagode de Cliercngham , vieillard respecte. par ea 
“ vertu incorruptible.” The note in Voltaire’s work here referred to, 
is as follows: “ Lc grand pretre de Vile Cherengham , dans la pro- 
“ vince d’Arcate, qui justifia le Chevalier Lass, contre les accusations 
“ du Gouverneur Dupleix, etait un vieillard de cent anuees, respecte 
“ par sa vertu incorruptible. II savait le Franfaiset rendit de grands ser- 
“ vices a la compagnie des Indes. C’est lui qui traduisit VEzovr 
“ Ve'dam, dont j’ai remis le manuscript a la Bibliotheque du Roi.”—The 
copy of this work thus traced through the hands of Voltaire to the 
library of the king of France, not being complete, the editor adds? 
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" Nqusavons supply ce qui manque a cette copie par cede qu’en avoit 
“ faite M. Anquetil du Perron, egalement distingue f>ar son savoir et 
“ cdlebre par ses.voyages,” &c. It is clear, therefore, that Voltaire 
considered this an authentic work, and actually, as stated to be, a Com¬ 
mentary on the Vedam, and Anqketil du Perron, who had passed many 
yearsof his life in India and professed a profound knowledge of its religion, 
antiquities and literature, assisted in bringing it forward, as such, to the 
world. Now, observe what M. Sonnerat says on this subject: “ II faut 
u bien se garder de mettre au nombre des livres ca noniques indieus L'Ezour 
“ Vedam. , dont nous avons la pretendue traduction a la Bibliotheque du 
“ Hoi, et qui a die imprimee en 1778.—Ce n’est bien certainement pas 
“ Pun des quatres Vidams, quoiqu’il porte le nom; mais plutCl un Here 
“ de coHtroversie ecrit a Masulipatam par un Missionnaire. C’est uno 
u refutation de quelques Pouranons a la louange de Vichenon, qui sont 
“ de bien des sieclee posterieurs aux Vi dams. On voit que I’ Auteur 
“ a vo*lu tout ramoner a la religion Ckritienne, en y laissant cepen- 
** slant quelques arrears, a Jin qu'on ne reconnut pas le Missionnaire 
“ sous le manteau Brame. C’est done a tort que M. de Voltaire et 
“ quelques autres donnent a ce livre une importance qu’il ne merite pas 
“ et le regardent comine canonique.”—M Sonnerat’s representation of 
the work is perfectly correct, except that he must be mistaken in saying 
it was written at Masulipatam; all the Sanscrit terms used in it, being 
altered according to the Bengali pronunciation, as will be more particu¬ 
larly shewn hereafter. An inspection of the printed book, which was a 
short time in my possession, led me, therefore, to conclude, that this work 
was written in the Bengdli language by one of the missionaries and re- 
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sr, t 

composed by the author in French: for, as the object of it is undoubtedly 
that, staled by M. Sonnerat, namely to refute the doctrines of the 
Puranas and to lead indirectly to the introduction of Christianity, it was 
evident, that to attain this object, it must have been originally composed 
in one of the Indian dialects. 

At the time this inference was drawn, I was not aware that there existed 
any means of verifying it, and it was ohanoe that enabled me to ascer¬ 
tain that the original of this work still exists among the manuscripts in 
the possession of the Catholic missionaries at Pondicherry , which are 
understood to hare originally belonged to the society of Jesuits. Besides 
the Ezour Vedam, there are, also, among thest manuscripts, imitations 
el the other three Fedot; each of these are in Sauscrit, in the Roman 
character, and in French, these languages being written on the opposite 
pages of the manuscripts, to give them tha appearance of originals with 
translations annexed. As the best way o£ proving to those competent to 
form an opinion on the subject, what these works really are,.l shall, pre¬ 
viously to noticing the others, make an. extract from the commencement 
of the “ Chamo Redo,” in both languages, giving the Sanscrit as it 
appears in the work, and in its proper orthography, .and I shaH then state 
the substance of each chapter of the five books into which the work is 
divided, from the abstracts in. the margin of the manuscript. I must 
premise, however, that the corrupt pronunciation of the Sanscrit and 
the peculiar mode of orthography, adopted by the author to express it, 
has made the reduction of the Sanscrit to its natural state, difficult and 
liable to error,. 
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The supposed translation of the “ Chamo Beio(Sana Ve'da,) 
thus commences t 

“ Zoimini touched de compassion et presse du desir de sauver les 
“ hommes qui dans ce siecle de peche s’estoient fait des fausses idees de 
“ la divinitd entrbprend de leS rappeller, a l’idde du vray dieu en retraf ant 
“ a leurs ieux ce que fhit sots essence et son caracthere, et d’abord il com- 
“ mesce par lui offrir les hommages de' la maniere qui suit. Adoration 

au dieu quiamille tetes; il est le vengeur du crime le soutien de tout ce 
“ qui existed le gourou du monde, il esteternel desa nature; il n’a jamais 
“ eu de principe; il n’aura jamais de fin etno fut jamais sujetau prestige 
“ une syllahe compose son nom; il est lecreateur de toutes choses; il est 
“ 1’etre au dessus de tous les etres, et le dieu de toute verite; il est l’etre par 
“ lui mesme; il est le voy-de voys et le maitre des maitres et le lieu ou il fait 
“ sademeure est le lieu du vray bonheur; il est esprit de sa nature toujours 
“ le mesme et toujours venerable; il ne prouve dans lui ni chaugement ni 
“ vicissitude; il est heureux etheureux par lui mesme; ilesten fin le com- 
“ ble de toutes perfections et au dessus de loutes nos connoisances, e’est' 
“ au dieu qui a pour ceux qui l’envoquent la tendresse d’un vray pere 
“ qui j’offre mes adorations et mes hommages et e’est par la que je com- 
“ mence le livre que je vay mettre an jour; puissent tous les homines 
“ imiter cet example et commencer tous leurs ouvrages par offrir leurs 


• Thii title U, alio, writtew “ Chamo Vidan.” 

1 The orthography end wording of the original hare been carefully retained in thie extract. 

B 
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« hommages au vray dieu—Dans ce moment narajon qui- avail entettdu 
“ parkr des differentes metamorphoses de la divinite et qai avaitadonne 
“ dans toutes ces reveries se present les mains jointes devant Zoiuini, le 
“ maitre du Vedon, le pria de laksi enseigner etlui dif.” 

N. “ Je suit seigneur un homnt (out Here -o Perreurje rn’adresse a 
“ vous cqmme au plus eclairs de tone lee hommes pour vous prier de 
« m'enseigner la route que je dots Aesotnais suivre pour me saucer.” 

Z. “ II n'est point de vraye eonnoissance que eette qae nous commu- 
“ niquer Le Vedon, Le Vedon est ce qu'il y a de plus grand, de plus 
u sublime, de plus cache, et lie hommes Here's a Verreurme furent jamais 
“ tn etat ne de le gouter ni de le comprendre. n 

The Sanscrit of the preceding is as 'follows: the first'line is 'Written 
exactly as in the original, in the second the orthography is corrected, a 
few syllables conjecturally supplied, and a literal translation, according-to 
this reading, subjoined. 


TOOSg. 

Poromo karoiilco eaimeni koli kolmocho, 

Parana cdrinico jaimenih caticalmasha. 

The most merciful Jaimeni knowing the impurity of Cali. 



Modern Imitkteon of to* Vidas, Ac. 


T 


Bibranto tedocho brommono otatartoto, 

Vtbhrdnta chelcua h bra Itmanah qjnydtdrthatbh. 

The minds of men were much confounded, and *hat from the want 
of a knowledge of-tlie deity. 

Ognano bo Ion ouddaron monochi bibedio, 

Ajnydna uddharam manati Droedya. 

The power of ignorance had sprung in 'their minds. 

Adohu brotnmo eorgion boktun arebc, 

A'dcu brahma chary am vactum arebke. 

Began to declare the duties of' Brahmachari. . 

Totradohu poromanando siteno poromr.choron nanamo, 

Tatrddau paramananda elutena parame'swarUm nanama. 

Then in the beginning, with a most delighted mind, he worshipped 
the most high God. 


VERSE. 

1 . 

Oum chaotero chirichan debon duxlo nigroho karolcon, 

Om Sahatra tin ham devam dush'ta nigraha cdracam. 

Om ! the g«d with a thousand heads, who causeth the destruction 
of the wicked. 
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2 . 

Stapokon zontou adinam pronotochi zogaot guru in, 

Sthdpacam jenlu ddmdrnpranatdimijagat gurutn. 

The establisher of all creatures, Him, I reverence the chief of the 
world. 


3. 

Adaram chorbo lokanamanadi nidation probun, 

A'dharam, serva Idcdndm anadi nidhanam prab him. 

The supporter of all worlds, the Lord without beginning «r end 

4 . 

Qbcdion chorbo majanam pronotochi mohotpr.bun, 

Abhddyam serva mdyandm pranatosmi mahatprabhum. 

Him, not subjected, to ail the Mdyas, 1 reverence the great Lome. 

5. 

Qkioram poromon nition bkhudkion bickuookatubobun, 

Acsharam. paramam nityam viawachyam viawdsam b huvatn. 

The indestructible, the highest, the eternal, Him, who is called the 
universe, the station of the happiness of the universe, 

6 . 

Chorbo totuamojon etebon pronotochi poratporon, 

Serva tattoo maycn di cam pranatd i, pwrdtparan. 

The Goo, who energizes all elements, «k, I reverence, the high¬ 
est of the high. 



Modem Imitation of the Vedas, &c. 
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7. 

Prodono pourouchon chiddon chorbo gnanoiko kornmn, 
Pradhdnapuruaham siddham. seroa jnyati'aica cuianam. 
The chief male, the fixed, the sole cause of all knowledge. 


8 . 

Porat pnrntoron dehon pronotochiinoha prubnn, 

Parot parataram de cam pranaldsmi muhapnih fmm. 
The most high God, him I reverence, the great Lord. 


9. 

Porongioti porotn damopobitron poromon pndon , 

Paramjyoti param dhamah paoitram panrnam padam. 

The highest light, the highest throne, the pure, the highest place. 


10 . 

ChodoiJco hab n poromon pronotochi mahachojon, 

Sadaica bhavatn paramam pranatdsmi mahd sayam, 

IIim, whose nature never changes, the most high, I reverence Him, 
whose ideas are sublime. 


11 . 

Tonchodaunndo git matron terextanam sorbo serexton , 

Tam gadananda chin ma tram »re$htan,hn garni sresh'atam. 

That pure spirit which is ever happy, of excellent things the most 
excellent. 

C 
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13. 

Nirgounon nioton naton proautochi kritaiv.oli , 
tiirgunam niyatam ndt ham prancUdsmi critanjalih. 

Him, who is without qualities, who never varies, the Lord, him I 
worship with joined hands. 


13. 

Pore cho poromonodochoronagoto bttiolo, 

ParP sa par amdnanda ear and gala vatsala. 

0 thou, the high Lord, O thou the pre-eminently happy, thou 
who shewest mercy to those who take refuge with thee. 


14. 

Trahimau koruno chindo mootito namostute, 

Trahi, mam caruna eind hd' muctiduya uumastute. 

Deliver me, O sea of mercy! for the sake of eternal beatitud®, I 
worship thee. 


PROSE. 

Iti chi*ehitcki kiarton brommo toutocho , 

Iti'mhya ’ricsh'ar than brahma itutasya. 

Thus it was declared as an admonition to the disciples of Hia, 
thus lauded the Supreme. 

Itochin ehmnuje nanabotaro serobome bnto naroyono mahamaho , 
Etaemineamaye ndn'aoaldra 'erauanau-at Narayanamahamaham 
At that time Narayana, who had heard of the VHrio»« incarnations; 
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Obapotochat krctanzoli boutua bedo gourun, 

Acdpatasmut critdnjelih bjiutvod Veda gttrum. 

Approached the great one and, reverently joining his hands, 
he drew near to the teacher of the Veda. 

Zoimeni richi boron prorfo/o, 

Jaimeni r'Uhi varam prapaya. 

To Jauieni, the select of the sages. 


VERSE. 

15. 

♦ 

N. Chondino bimoundatmua no kinchit kritoban boulv, 

Aham dina vimudatma na cinchit critavan bhuvi. 

1 am a wretch whose mind is void of understanding, who have 
done no good in the world'. 


16 . 

Kenfitne torouom noto ’ koipuja bedo bittoron , 

Cend me tarauaui aatha crYpaya vada vietaram. 

Wherefore, O Loan! have pity on me, and tell me, at length by 
what means salvation may be obtained. 


17. 

Ton bina gnojoto loke nobidioiUe kodassona , 

Twdm vind jnydtayo Idee na vidyantd caddchana. 

Besides Thee, there is none in the world, who knows any tiling 
respecting it. 
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Z, £ • hcdat notognurnm l iohi turguomon foro *t, 

Vina veddt natiijmj 4 3m oidahi durgamam param. 

The knowledge of that, can be obtained only by the Vida, h-H 
a knowledge of the Veda is most difficult to acquire. 


19. 

Fochominvatbrarisso , bedo duutro chemmsnjon, 

Pdihandanastie'drclk, ban Vida Sdstra iamuchchayum. 

Heretics and atheists have confused the whole of the Vida 
Sa'stra. 

Tuts specimen of the original will suffice to convince those acquainted 
with the Sanscrit and with the changes it undergoes in the Prdcrits and 
spoken dialects, >li it this work, whether the author were a Native or a 
European, must either have originated in the provinces of Bengal and, 
Orissa , or have been composed by some one, who had there learned the 
rudiments of the Sanscrit. As the establishment of this fact will tend 
materially to facilitate the tracing of these forgeries to their origin, I 
■hall, also, endeavor to prove it to the satisfaction of those not acquainted 
yvith the Sanscrit and its derivative dialects. The Bengdli , with which 
the Uddaya corresponds in most, points to which the following obser¬ 
vations extend, is written in a character derived in form and system 
from the Nagari, but rejecting many of the letters of the latter and 
permuting others in a very corrupt but uniform mode: the more pro- 
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IS 

ffym of thaw changes ere the sajanflou* of the nissing and harth 
sibilant*, being die thirty-first and tbfs t y a i p ao d Mtimxmnr i of the Nagaric 
system, aid ' 1 the substitution for them of the -soft sibilant, expressed 
throughout these works hy the French ek; thr attar aejeotion of va as a 
letter and the substitution of riant all cases whose ir-ougbt>.to occur; the 
conversion of the first vowel, a short, into o, of the diphthong ai into vi; 
of ya into/a, (written in the preceding extract £ea) of cha into so, ja 
into btt, and of c$fa ; into cxja f kia ), A comparison of the original 
extstct with th«interlined correction will furnish repeated examples of 
each of these chan g e s t hus-the soft sibilant eh is writMit for the Irissing 
sibilant in the word ehorbo, properly sarva , and for the harsh sibilant in 
rtchi, r'iihi: in the first syllable of chirichan (sir if ham) it is used for the 
corresponding Sanscrit letter, bat in the last it is substituted for the harsh 
sibilant. In worth wtdo (Veda), debt (diva), and many others va is 
converted to bn ; majanam ( rn.dydn.dm ,) is an instance of the eoavension 
«*f ya intojb; somussojon ( samuch eH h y tm) Of Cha into sa and (Zoimeni), 
(Jaimeni), of ja into sa and of at into at; okioram for actharam, affords 
an instance of the lapse of the etha. —A'litfte Ptais&Q-Vddas cortfomt, in 
the Sanscrit part to these c ftM bj ^ b aS nniforhtly ** tWy will be found to 
take place in the preceding eabaci; and in addition, however, to these 
dialectic variations the author has still further disfigured the language by 
dropping all the aspirated letteib, gfri&, chfuh &e. and by retaining 

only one of many compound consonants, >m in the vnoid writteadaebtn -for 
tasmiti , 4b. 

* Sn Dr. Cuu't Bengali Grammar for the eerend change, here noticed in the latter part of Sect. I. 
“ On the pronunciation of the letter,,” from pepe 4 te 10. 

1 > 
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The following abstracts of tbe several chapters are inserted in the 
margin of the French part and are-evidently intended for the information 
of the European reader only, a* the views of the author are more 
explicitly declared in them, than can possibly be gathered from the text 
either of the orisrinal or translation, 

" UVRK 1 “—CHAP1TRE r. 

“ Contunt lVxorde de tout I’ouvrage, le motif qui a engagd Zoimeni 
11 a le composer—Dedicace de son Livre a L’Etre Supreme-caracte re 
** du vrai gourou et ses fonotions.” 

« CHAPITRK 

u Qui contient une grande Idee de Dieu et de ses attributs et refute la 
** fausse idee que les faux Vedet donnent de la Divinite, abrege de la 
creation du monde,” 


« CHAPITRE S~." 

“ Traite de la creation fabuleuge des faux Vide, fait la refutation ,* il 
“ traite ensuite, de la vertu et de oeux qui sont habiles et inhabiles a lire 
14 le Vfdam,” 


« CHAPITRK 

Parle du vrai Dieu et du culte qu’on doit lui rendre-ec etablissant 
u le cutte du vrai Dieu, il condamne le culte que Naraion veut qu’on 
“ rende a Vichnou et Chib.' 1 * 
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“jjyas s *'—chapitre 

“ Parle da 5 opinions fabuleusea do la Creation: lai' ,e appellee fad- 
“ mokolpo, attribute a Vichnouj laS^'a la TortuS; la 3 m ‘ au Cochonfla > 
“ 4"* a Gonkch( la5 Be a la Deetat Birozai ensuite il parlede Ut Z ait Creai- 
“ tion, attribute a la Tortue, du Deluge do la Metamorphose, de L’Etre. 
“ Supreme en Tortue, de la Creation d’une fille avec laquelle la Tortue 
** se marie, des 3 mondes qni naisssdt cbacun d’un Oeuf que la fille 
“ produit au bout d’un million <d*anfr~-du 1" sorlit le Chouargam un 
“ million d’anndes apres sortit la Terre, du 2 nd Oeuf, &c. elle crea dans 
M le Chouargam, Kachiopo et Odite qui eurent pour enfans Bamon, Iodro, 
“ Coubero, les Geants, de Bamon eSt la caste des Brames, d’Indro ceHe 
da Hops, de Conbero celle da Merchants* and da Geants celle da 
M Choudnu.” 


« CHAPITRE 

“ Renfermb la refutation du precedent—belle Idde de Dieu tiree du 
“ vrai Vi dam. 


« CHAPITRE 3-.” 

“ Contient la continuation de la Metamorphose de L’Etre Supreme en 
“ Tortue,ilrenfermelesystemedaMetamorphosatotalaetpartiales, c’est 
“ a dire qui renferment toute la divinite'; systeme qu’on trouvera bien 
** developpe' dans L'Odorbo Bedo ou 4"“ Vdd, Liv. qui en parle ex pro - 
“ feito, refutation de ce systeme—beau caractere du vrai dieu. Zoimeni 
lJ fait dans ce chapitre Naraion auteur du faux Chama Vcd, remarque , 
“ essentielle.” 
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«tmtE j*“—CHAprrRB i-.» 

“ CdimtNT la Creation attribute itf Cochon, c’est Brajwa ou LTStre 
“ Supreme, sous le nom de Ch(s qui se metamorp'noje en Goohon; et- 
" Parvati u famme en Truye pour retirer «f soutenir k Terre, 
** description du Lieu qu’ habitait Chiu.” 

« CHAPITRE r*." 

“ Cortient la refutation du precedent.” 

« CHAPTRE J-." 

“ CoNTltMTle description de la creation-que fit !e Bieu Cochon, le 
“ fend du systeme de cette creation m trouve dans le oorps du vrai. 
M Eaour Fdd.” 


« UYIte S^-CHAPOTt* «-.« 

M En la refutation du precedent.” 

« LIVRE 4“—CHAPITRE 1”." 

“ Contient le manage de Chib L’Etre Supreme la naissance de son 
“ fils Gonech, la perte de sa tele, a la quelle Chib subslitua celle d’un 
“ elephant et le commencement de la creation attnbuee a Gonech.” 

CHAPITRE 

“ Est la refutation dcs fables du precedent.” 

CHAPITRE S-.» 

41 Parle de la maniere dont Gonech fit les 3 mondes arbc set 3 yeuxi* 
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u da l w il *t le Chouargam; do odui da Milieu, la Terre; du 3™ e le 
“ Palalam, il crea lea 3 Gouaalotv,* il plpp* la Chcrtagjaaam dam, le 
u Chouargam, le Rozo Gounara aur la Terre «t le Tqipo Gmioam dan* 
** la Patalam eaaaite il fait la description du Patalaoi qu'il purtqge eu I 
“ partial amine il a portage ce devunt dans lea livref precedents, la 
Terre on 7 Isles, il assigne le nom, la figure, et las pprurs des 
** habitana da chacune de ces parties—-ce ehapitre finit par deux opinions 
* eur la nature de Pane lea una veulent ’qu’elle aoit immortelle, sans 
41 principe et anjette aux Gounalous et qu’elle ae peunisas et a’identifie 
“ avec Diemen terns du Dei ups, .e’esi a din ft la §a de cbaque age; 
“ le aiitns qu’elle soit mortelle, at qu’elle ne aoit par rapport a JDiem 
•** que ee qu'est au soleil son image quand U se peiat dams Cstai K 

« OttPITRS 4“ .’* 

“ Est la refutatien du precedent Zoimcni auteur dm ml Gfcewa 
11 Vedaim combat ooinme fiwx le systeme qui fait Tame une emanation 
“ de Dieu qui ra se reunir a Dieu a la fin de chaque age; aysteme 
41 qu’ Qngvira, auteur de v tai Odor it o Redo, paroit adopter comma on 
u le peut twin am Imh.** 

“ N. Pnarvg eeidsateqweib wrai Ohama Vi dam et le vrai Odorbann 
“ Vi dam ne aont pea sorbs de la meme main et que le Brame qui lee A 
“ communiques n*ea eat pot Hauteur.” 


* Tan wad Ini Ike plant termiutio* of the Teltgu Uofaige 

E 
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“ LITRE S~, CHAFTTRE l".” 

“ Trait* de la Creatioi) par la DeeMeBmozA cl dm S Gomialous, 
*' enauite vient la refutation, et ce que c’eit 3 Gounalous aelon lee 
u vrais F«f dams, ce qu’ils en disent a donne occasion run fable* dee faux 
« Vtdt eur lee Oounalousj la ohapilre fiait par enseigner ce qu’il faut 
44 faire pourke sauver.” 


“CHAPITER r 4 ” 

“ Detelopfe le systeme de Dieu autant qu’ame univeneMe, il park 
‘‘ amides 5 Elements el des 5'Cciux, ou de* 5 Espeeea dm Bouhuni 
44 aprdsh mort, dont le plus parfait eat I’identitfe avec Dieu, ce aysteroe 
u eel bien develcppd.” 


« CHAPITRE IT." 

“ R*rm ie precedent.” 


« CHAPITRE **■» 

44 Parle de la maniere dont Biaozo crea lout—refutation—nouvelte 
“ idde de Dieu, de la Loi qu’il donna ait 1** homm®, de I’amour 
44 parfait, du ciel ou de I’eternite bieu heureuse, ce qu’il faut faire 
44 pour l’obtenir; de la nature de Dieu et de I’ame, le tout tir6 du 
•* mi V^dam.” 

The following is a list of the- manuscripts and a sketch of their 
contents. 1 have for the sake of easy reference numbered them as chance 
brought them to notice during the examination, but the original are not 
■o distinguished. 
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No 1. 

A OQPT of the Ezour Vedan ki Fre*ofo.on]y, probably the original 
whence the transcript sent to France was made, as the original title of 
the work, “ Jo tour Bed," which, appedrs at the head of the first page has 
been’Oreseed with open and I** wosdi f* Ezovr ffedam^ as it stands in 
the printed beok,. written aboveit.i The former is the mode in which the 
Barutrit namoLWould b» written wndlpsonostaoed in-the dialect of Bengali 
and is in conformity with the orthography of the rest of the work} the 
substituted title approaches' the- pronunciation of the inhabitants of the 
South of India? butis ati&moorreat, as it ought to be written Yejnr* 
Y'idam, The contents of this manuscript appear to be exactly the same as 
the printed work t- as I had nut;, however, an opportunity of perusing the 
whole of the latter, I- cat* only speak decidedly of-the former part which 
is the same as the manuscript. It consists wholly of a colloquy between 
Chosmonto (Sbmanta) and Bwch(Vva'sa) and is divided into six- 
bonks, of which tUa 1st contains six chapters, the 2d, 3d, 6th and 
V ih six, and the 4th and 5th five each, 


No. a. 

This mannseript is a quarto volume bound 0 in black leather; It. 
emUMta thatwart ef -the-“ Z*ssc hi Korina &fdo, n which tseata on the 
Bud/iya,' 0c, the whale of the JC dour Vi dan, as contained in the 
preceding-manuscript, and tho supplement-of the Rxmr V4dam AH in 

* TnaaO iiB b J'pwA, Cm fail asaut gfilrIMt ImbnWi* rata, •ootwSMV 
to read A. 
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French only without the Sanscrit.—It is a fair copy of the French, put 
of some of the manuscripts hdnaaffar mentioned. 


No. 3. 

A binole section quarto, entitled m French t “ La Chaim 4* MA et de 
« Etwr Vidam," in Santcrit and French. Many paanga «» 
translated, a corresponding blank being left fa the French page, 
“ Rik Btder Chaleo.” is the Smwcrtt title. It consists of dialogues between 
« Poim,ju», M as the teacher, and N*Rodo, m is the disciple. The 
subyact of the first isthe origin of erd. Nsrobo at the csnamencemeu Isays : 
« Vous avez dit en parlant de la ereation que Dieu erea d’abord tut 
“ homme qui devait donner- naiasaoce au rate do geuro hunaain, on 
“ premia homme nteatant qu’ua, il a'avait par consequence qu’une figure 
u d’ou vient done que ceux qui sont nes de iui soot de diffecentes figures 
“ d’ou vient qua la uns soat vertueux la autrea pecheurs, voila que je oe 
“ puis comprendre cette difficult^ ne se trouve paint dan* fa gistewe qui 
“ j’ay suivi et que j’ay enseigne jusqu’ici,” 

This work is divided into four dialogues, each consisting of two chapters: 
in the former Naroou, who may be considered either as the Indian 
Siihya, etc the Christian Neophyte, states the point of doctrine or the 
religious rite to be described, which in thy latter, Poipowdo, the Indium 
Guru, or Chrutia a priest, confutes. Tim nbsfaacts at the end of each 
second chapter will shew the subject of each dialogue s-—the first is 
“ iti risi dokino olfeke kora* prodonmo baroaon, proton oullacho,” 
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(iU richi dacshina s'Ace carma pradanya viranan prathama iillasa*). ren» 
deredin French, “ riu rik chakarefutationda Sentiment quifaitdesaeuvres 
“ le principe de tout le bien et de tout le mal que nous eprouverons.” 2d 
Dialogue; “ iti risi pottimo chake adiatnjko zogue kuondonou 2 oullacho,” 
(iti richi paschima sace ady&taucayogi c’handauam ullasa), “ du risi 
“ chaka refutation de ia nuutiera pmgfittfr dans ie chapitre precedent 
“ pour parvenir par le moyen de la meditation a 1’etre puremenl spirituel.” 
3d Dialogue: u iti risi autaro ohake beiefciahfifco aecexte baasnen. 3 
“ oullacho,” (iti richi uttara Sac 6 raisdshaca tfrishti varanam 3 ulla .a) 
“ du risi chaka refutation de ia prokrite et de la creation qaVa'dui 
“ attribue.” 4thDialogue: “iti risi purbo ehakcrkelponiko diano bare* 
“ nem 4 oullacho,” (iti richi purra s'ace calpauica-dhyina varanam 4 ul* 
lasa). The substance of this chapter is not stated in the French part, the 
Sanscrit means the refutation of the practice of meditatie*, proceeding 
from human invention, not divine authority. 

The “ Zozur Be'der Chaka,” like the Ezour Vf&mnt, consists of coif 
loquies between Choumonto as teacher and Bum as disciple, (See Now 1), 
the work consists of four parts, called bistaro, (jistnra), which literally 
means a collection of words and may be rendered a division; chapter, oi 
as in the French, a dialogue; the first relates to the Sucif'hpta Sddhana, 
the means of obtaining happiness by the worship of various objects con- 


* Uiu'ii, mean, literally llut which is pleasant, an entartainaent, bat h«* a division, chapter, 
w tttalegne. 


P 
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eidered sacred, such as the Sa'laqramam, &c. the second to the worship 
of Gan^Sa, considered as the Supreme Being; the third relates to the 
ootion that brutes possess knowledge (“ connoissaoce”) and are capable 
of virtue and vice like human beings, and to other points, which the 
author supposes to be connected with the Hindu doctrine of the trans* 
migration of souls; and the fourth the mythological account of the several 
Manus and Manwantaras. Like the former, each dialogue is divided into 
two parts, containing tint statement of the dogma and the refutation. 

This manuscript contains, also, the title “ Ckano Seder Chaka ,” but 
it is followed by one verse only, six blank leaves being left for this Chaka. 
which seems never to have been written. 

The hand writing of this manuscript differs from that in which the 
Esour Ve'darn is written, but agrees with that of the Sami Vedam and 
of all the others in which the Sanscrit and French are found together. 
The Sanscrit part of all these manuscripts contains-many alterations and 
variations of reading in the same hand, either inserted in the margin or. 
interlined; these sometimes- correct, sometimes alter the sense and are 
such as an author only would make to an original work. A single ex¬ 
ample of this will perhaps be-sufficient:-—a hue in. the “ Cham’ > Be do,” 
is thus written in. the text—“ pizoucho. kolocbon tioktua bioito bindon. 
M zotipsoti” (piyusha calasha tyectwa vislia bhau Jam. yedi’psati) audan 
asterisk over “ pizoucho,” refers to the word “ omrito,” which lias the 
same meaning, in the margin, indicating that the author intended the 
line to. be.read “ omrito koloehon,” Ste. and thissubstitution agrees with tlie 
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French, which is—“ qui rejetterait un vase plain d’amroolon pour alter 
M s’ennivre de venain.” 


No. 4. 

A single section quarto, rather less than the preceding, entitled 
Odorbo Bider Chaka ” in Sanacirttaad French: —it consistsof four dia¬ 
logues between “ Ojri?’ (ATRi)and “ Omgira” (Angiras) on theseveral 
subjects stated in the abstracts, appended to Mh and copied below. 
The translation of this work thus commence* ** Avar: J’ay entendu da 
“■ votre bouohe UOdorbo Vedon je voadrais bien encore* apprende de 
“ vous quelque expedient Smile pouedetruire et effacer les peohea. J’^n 
“ appris un dans ce gout dftns le temps que je demeurais dans le bongwa 
“ declian je vous en ferai-part si vous me promettee de ne vous inettre eu. 
“ colera” The words hqm underlined, sccur. again at the conclusion of 
the next speech of Axri, when the following marginal note is referred to, 
“ il est a l’est du Bmguale this seeras-to corroborate the notion that 
these worn* were ooctposed in uengal. —The titles of the several 
dialogues in the French part are “ de l’odorbo chaka refutation du 
“ genre de penitence pruposee dans le chapitre precedent.”—Tha 
penance here alluded to, should rather be called an expiation, as it is the 
prayaschittam. prescribed in the Dherma-Sdstram, for the slaughter of a 
how, manslaughter, &c. “ De l’ordorbo chaka refutation de la meditation 
qui a pour objet et qui se termine au prenobo:”—“ de l’odorbo 
“ ohacko refutation du genre de penitence appellee oto:”—** de l’odorbo 
w -chako refutation-du rantiment qui soutient que c’est la volonte qui est 
“ purifife et du genre de penitence proposde pour cela,”—At the end of 
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the manuscript, tills remark is found; (( ee livm et entre lea mains de ton* 
“ les Powroitudu* c’est leuriituel.” 

No. 5. 

Thi “ Chamn V/dan,” noticed at the commencement of this pajier, 
is on two sections foolscap and is endorsed “ Chama Vi dam, I" cajer” 
(ttahier). Beside’ this ft o < > W other portionl of this Veda, indorsed 
severally. “ Du Chama Vedon, 3”“ cajer” in one sections—« premier 
cayejrde In mpnlmnert du Chama Vedam* (in Sanscrit, u Chama B£4er 
“ Ofs Bdd”) in one section; ** S“" 4“* tf 6 m ' ct/tt dr snpplement du 
Chamo Vedam" in four sections. The Sr»t of these 4s in Freaeh -only, 
the ethers in ftondband Sanscrit. The fis* 1 insists of dialogues be* 
twee* Zoimkni and Naraion, respecting the Panchangan and the 
aSMotPTCal notions of the Hindtu, which it professes to refute. The 
several section* of the second, also, consist -of dialogues between the 
same penons, but with a change of character, for here Naraion is made 
the teacher and Zoimbni the disciple. The translation of that indorsed 

prrfnier cajer,” commences thus: “ ZoincNf UnsWInlc de la beautfe du 
« Vedam qu’il venait d’entendre et charmf tout a U fois de verites qui y 
«* sont continues y prit gout et dans Vempressemeat d’en apprendre 
“ d’avantage b’adresse de nouveau a Naraion et lui dit continuer 
« seigneur a m’inriruire de la nature du premier etre et a me devefopef 


• Tail word lai tke nommiUre muoaBim toraiaatioa •( tho Ttkm Isof uge : it mews * domeitie 
f(M- 
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“ ses grandeurs.” The general subject is explained by this extract. 
The third section is the same in form as the preceding:—the Sanscrit 
abstract of the first chapter of that indorsed “ 3“' Cajer,” . is “ iti 
“ Chomo Oupa Bede adia, prokrite Durga abotaro kotono pollabon ” (iti 
Sdma Upa Vedi adya Pracriti Durga avatara cat liana palla vana), which 
may be rendered, the section of the Sdma bpa Vedam, containing the ac¬ 
count of the Aoatdrams of the goddess Durga', considered as primaeval 
nature; the whole relates to the several Pracrmt etxd.Aoatdram.n, detailed 
by ‘ Zoimeni,” and refuted by “ Naraion.;” the abstract of the last 
chapter ends with a speech of Naiiaion’s, in answer to an account given 
by Zoimeni, of the four- faced Brahma-, of which the following is the 
commencement: “ J’ay sntendu tout ce que tu viens de dire au sujet de 
“ Bramma aquatre visages, tout cela est une pure fiction un pure mensonge 
“ ecoute moi je vay t’en co vain ere;”—and it concludes by denying- the 
divinity of Brahma, and asserting him to have been a man in all respects 
resembling other human beings. 

Connected with the last mentioned manuscripts is a singe section, 
containing detached passages in French and Sanscrit , with many 
alterations and corrections' it appears to consist of original notes to 
facilitate the c imposition ot the several parts of these works. 


* An ectnct » hereafter given from this pert ot tai. manuscript, as a specimen of the l' -nch 
translation. 


G 




JJq. * 

Th» next manuscript to be noticed ia one apparently older than any yet 
mentioned, though written in the same hand: it is on foolscap, bound in 
parchment and is much stained and worm-eaten: there is no general title, 
but the first leaf of the French is headed, “Du Sandia and the abstract 
after one of the books mentioned is “ De Zosochi Kormo Seda, des actions 
“ propres des Bramei, reffctatrodu sandia de midi.”—It professes, there¬ 
fore, to be the Carmacdndam of the Yejur V€da, containing a refuta¬ 
tion of the ceremonies observed in performing the Sandjiya at noon. 
This work contains ah account of Jill the Brahmmeat ceremonies, as 
prescribed in the SmrUit and what the author calls, the “ Refutation ,” of 
each; the interlocutors are* as in the other £t*«r V£dam> “ Biach,” 
who gives the detail of the several ceremonies, and « Choumonto,” who 
nefiites them.—Each book at chapter, as inmost of the other manuscripts, 
is regularly divided into two parte, as here indicated ; the account of the 
ceremonies and the refutation of them. The following is an extract from 
tne38» book: “38 Livre, du Zozochi Kormo Redo de la maniere de 
*' dottier la vie aux idoles etdelesanimer;” being the commencement of 
the second part or refutation. «C. T» viens de me hive part des 
“ grandes ceremonies qui sen a animer un statue et a lui donner la vie, 

“ tU ‘ ditd ’ ab ° rd que les Cfloulr » «* Peuvent pointfaire cetto ceremonie 
“ * qU ’ i,S d ° ivent a PP elIer Dn Bra ™ Pour la faire en ieurs noms. Dieu 
“ & Cr6e lw quatr « P°»r pratiquer la verb, si e’est done un act 
“ du vertu de faire pareHle chose pour quoi en sont ils exclus?’* The 
last book, “42 livre,” of this work ends thus: “I< u Zozochi Kormo 
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“ B4do refutation de ce qui a estd dit ui gujet des epreuves”—“ iti 
** Zoi< Kor. Bid, noro krite porikia b&rono bibeko—43 livre.” 

“ Fin do L’Etour V/dam .” 

“ Jesus, Maria. Joseph.” 

No. 7. 

The manuscript next to be notiood is in large quarto or small folio, 
bound in parchment:—it is written in the same hand as the rest, but 
fairer and has fewer corrections:—it is less damaged and apparently not 
so old as the one last noticed.—On the back of Die first leaf, the title is 
thus written:“ 1*' Liv: Rtk Vedamf'* and the translation is headed 
“ Rik Beder Oupi Bed J* This manuscript which is probably the 
largest of the whole, though H does not greatly exoeed some of the 
others, contains eight sections of nine sheets each, or, 388 pages: 
each page contains about 56 lines of sixteen syllables each, being 
the half stanza of the Amuhtmp or Stdea Vrtttam, and, consequently, 
the whole work consists of 16,138 lines or 8,064 stanzas. At the end of 
this manuscript are two dates on a slip.of paper, on which the conclud¬ 
ing lines of the tlaudation ate written, one is « Annde 1733,” the other 
“ Annee 1751.** Thiswork professes to be an Upa Vida of the Rig Vida, 
it commences as follows t “Nahado n’etant entierement point satisfait 
“ d«ne qu’il venait d’entendre au sujet de la creation ohercha a proposer 
“ de nouveau ses doutes a Poipolado et Iui dit: N. J*ay entendu seig- 

• Tan title, which n in the TMI language tad character, ir correctly epelt, acceidiu te the 
eriheirapk/ ot that language Awe* fU'em. 
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“ neur ce que vous venez de me dire ausujetde. la creation mais jetie 
'• suis point pleinement satis fait; ayez la bontfc <f enteAdro a <rotre tour 
“ ce que j’cn say moi mesme et ce que j’en ay eutendu dire—je viens 
“ soumeltre le tout a votre examen—je -trouvray dans vos j responses dc 
“ quoy achever dc dissiper mes erreUrs.”—The abstract of the first 
chapter is: “Du Rik Opo Be'do du- sistemequi donne au monde la 
“ figure d’une fleur et des grandeurs de la deesse'TARA qui habite sunla 
“ l r,r fueille a l’est.” This chapter commences by stating,, that 
“ Dl'rcja l’etre Supreme, l’etre eternal,-a pris sous.lc met de Tara' une 
figure humain et paroit soubs la figure de unc femme pourque les 
“ 'iommes puissent plus aisement fixer eurelle tears imaginations et leurs 
“ emurs, clle qui cree qui conserve et qui <*Rtruit tout e’est elle aussi 
“ qui soubs differents noms cxerce la mesme puissance danstous les 
autres differentespais. -Le ministre qu’dlle l’est choisee-pour commu- 
“ niquer aux hommes aes ordres et pour conserves tout ce qu’elle a cree 
“ est une oye (“ Oncha,” Hamsa), blanche d une grandeur extraordi- 
“ najre qui ia transporte d’un lieu a un autre avec ia meme rapiditc 
“ f l llc ie vent - F inc >pa*e occupation de cette oye est de celebrer 
“ les grandeurs dt 3a deesse et de dire incessament—Deepe qui avez 
“ donnc l’etre wBaamma, a Rounno, a Indro, et qui avez orec twtes 
choses pour quelle 4n ir.’avez vous cree moy mesme dignez me go#- 
“ ne ‘ vos @rdes et m ’ a PP re ndre ma destine.” Then the work proceeds 
in a dialogue between the .goddess and “ L’Oyc,”* i„ which 4he j,rio«i 


r * “* < ’ r%inl1 ’ “ 0ntk °" Hamn ’ “ ^ «r»»or the phaaicepte- 

T S0 . Ul11 " '"*“**»- “ —Ur -P—ed u the vehicle of Saha,™,', » d 7*e 
foddess Ta iu here mentioned (called, also the black S.iKAiWATi), «nd>t Ctuilhc letter;—There, are 
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pal part i« Wne by the former. She. instructs, her pupil in every thinf 
relating to the arrangement of the universe vbich she thus describes: 

“ La fleur qui compose le roonde repondit la deesse est elle meame eom- 
“ pose de dix feuiUes jc dois me metwaorphoser sur chacune des ces 
“ fevitles et-y pwroitfe soubsdiffsrents. figures tu Auras la meeme sort at 
“ tu iustauiras ks hommm des diffcrenPvertus qu’ils doivent pratiqwer et 
“oipiels aontles sacrifices quails- doivent i»V>ffrifw?V—Then follows r an. 
aauuunt of. the first leaf of the flower, which constitutes the first part of the., 
chapter* which is-sucoeeded by a, .refutation aa in the fimes man as- ■ 
coattt the abstract of the last part of the .second chanter-is, “ Bsfc. 
“ Qpe Bfdo refutation dt. seconde feuille et des grandeurs de 
each of the ten leaves of tbeflower of the universe and the tea AjMitm na 
of the goddess being deseribed and refuted in a separate chapter.—The 
title of the eeootod division of this work is the 11 lUk Cormo Be do •” it ia 
nearly- the same in form and substance as- the “ Zimocht Xvrmo H€d» 
each chaptaF is divided, ns ia this work into a statement of the cere¬ 
monies and* refutation of them; it .treats, first, on the several modes of 
performing penances or expiations ('“-des penitences pour let pachas'’),* 
of duly earaaonws $ des actions jounaliems”); the morning, noon and- 


Are* diftuctMmi of Muua, As wKfc * rit white had/ sad deep redheak end Iqp, 

(kith the nnOne liOm i : At SfefirSreie ffnua, with artwahk Mk ana top, and 
(tie T>,KirUritktrt-Hmm+, w*b MO hash.tad top, Ae litter ii Ac Bat tpt m twee, A* hraer a 
siiiety.—The gait W Regent womb it coaipemi ay Ae Made pees (a Ae praod bearing of Ae 
ewea A Ae water; SosnaiT, n e t inf a aielak* ttmilar to that is the text, tiaailatee a panage to 
which Ah alinioa ocean ta watdt te Ae Mhnriog purport: her gtttwwMed that of thi geete. 
OAtt wiiten hate Alien into At tone ene». 


H 
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evening, tann.hya; the testivais observed in the severe) menthh of the 
ydar, &c. &c. 


No. 8. 

Iu'five sections placed under the'same cover as the foregoing, but not 
bdtoiigffijr to it,'being written tess closely and on older paper, is found 
another part of the u Zonochi Kortno Be do -rt is defective at the 
comnenoemem and ends wtfh the fifth book, “ 5 Line.” The abstract 
at the end of (he hrst chapter it contains is—“ Du Zotochr Karma 
,l Be do. refutation'de ee qtle se pratique dans ie raois achino et en particu- 
her du sacrifice fie Dimau*..” It treats of the various sacrifices and 
offering! to Durg*, Ca'ii, &g, &c. 


Having afforded a general view of Ute contents of these manuscripts, > 
r shall add a few conjectures, very imperfedt oertainlv, as to thaw origin, 
and some Remarks on the mode in which the forgery has been executed.— 
There prevails among the more -respectable native Chrittians of Pondi¬ 
cherry an opinion, on what authority founded I know not, that these 
books were written by Romrtus de Nobimbus;* this personage, of the 
Society q/Vem, and the founder of the Madura miss.on, long the most 
flourish tirgdf any that ever existed in India, is well known both to 



T 1 *“** hol " ,e " °“«- 

atLLk ** 1 *’ f *“ <w Madura mi „ ioa u>oat thr year ie*0. See Bate A. 
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Hindus and Gkristumsy under the Sanserif title of TATWA*f».Hi, Swami, 
a? th( author pf many excellent works in Tamil, op polemical theology 
In one of these, the Atma-nir pay a-viv team, he combat; thi opinions of 
the various "Indian sects on the nature of the soul, and exposes the fables 
With which the Bupdams abound, relative to the state of future existence, 
and in an other, Puns/jenma A'cshdpa, he confutes the doctrine of the 
metempsychosis. Both these works, m style and substance greatly resera* 
ble the controversial part of the Pseudo-Vedas; but these are open 
attacks on what the author considered false doctrines and superstitions 
and no attempt is made to veil their manifest tendency, or to insinuate the 
tenets they maintain, under a borrowed name or in an ambiguous form. 
The style adopted by Robert vs ox Nobiubub is remarkable for a 
profuse intermixture of Sanscrit terms; these to express doctrinal notions,* 
and abstract ideas, he compounds and recompounds with a facility of 
invention, that indicates an intimate knowledge of the language whence 
they are derived, and there can be no doubt, therefore, that he was fully 
qualified to be the author of those writings. If this should be the fact, 
considering the high character he bears among all acquainted with his 
name and die nature of his known works, I am inclihed to attribute to 
him the composition only, not the forgery, of the Pseudo- Ve'das.f It 


• He Sul traoristed in Tamil tke prayer, of the Cathode chinch » iwd by the ChritHmt ie the 
ionth of lad*, and ill tone amployad by*ea «■ «"»W >*“ pwulier to the Ouktian faith ere derired 
from him: they on found in Bncm’e Tamil-India DkUammy, under reference to hi, authority. 

+ See note A. The paiuge quoted from Mounm mi pointed out to me after thi, paper was written. 
Which i, jutes, the character RaaaaTO, f a Noiilibui bean in India for probity or that he appear, 
ta hare obtained in Korop* for fraud, is not for me to determine. 1 ahali only remark, that it whe long 
the taihion for Protutmt writer, to calumolels iadiecriUnetety the Jftatk, 
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if not improbable that the substance of then as they now exist is from 
hi* pen, and that they consisted originally, like his works in Tamil, of 
detached treatises on serious controversial points, Mid that some other 
band has since Arranged them in their present form, imposed on theta 
a false title, transcribed them into the Romm character and translated 
(hem into French. To effitfct this would have been easy and would have 
required comparatively but little knowledge of the Sower#: the dissertations 
Were ptubably divided by their antfcdr, aathey now stand, into a state¬ 
ment. of the points in controversy and a refutation of them; all that was 
necessary, therefore, was to prefix the prosaic introductions and to add 
the final abstracts containing the title given them, and they received at 
once the x'orm they new bear. This supposition appears sufficient tc 
account, for every appearance which they exhibit;-it explains why the 
Sanscrit does not appear m ita appropriate character and orthography, 
in whieh it-is difficult to suppose it was not originally written by the 
autiror, and it also, explains (what I sbaH proceed to demonstrate), .why 
the translation is not always a faithful veiaum otf the wigioqL 

The Sanscrit scholar will readily perceive, that the whole of the Frenck. 
translation- of thooxtract from the. «€iom* Vido,” is loose and defcotivp, 
and this will, also,, appear by a. Comparison of it with-the English 
tsanslation, In the 5th line ofthe invocation one of the epithets applied 
to the deity “ Okiarm (Atskaran),” is rendered in the French M Vne 
•i rjllahl&aompote eon Mm,” a vemroq. far which there is no Thundation 
whatever; Acshard it is trot;msfioua suhstantivninthe feminine gender, 
signifies-a fetter, out Jcshara^-nm, as * conn »t quality, and an epithet 
applied to the deity means, the adeetHtetMe. the infinite . Thr rest of the 
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version of this extract to the end of the invocation, bean but little resem¬ 
blance to the original, as a comparison of the two last lines with the 
translation will sufficiently demonstrate. 

Pare fa paramdnanda sararidgata vattala. 

O high Lord! O pre-eminentlj happy, O merciful to those taking 
refuge with thee! 

“ II est heureux et lieureux par loi mesme, il est enfin 1* comble de 
« toutes perfections etau dessus de .toutesnos eonnoissances.” 

Trdhi mam caruna sindhd muctidaya namfututf. 

Deliver me, O sea of mercy! for the sake of beatitude reverence to thee! 

“ C’est au dieu qui a pour ceux qui l’envoquent la tendresse d’un 
“ vray pere que j’offre mes adorations et mes hommages.” 

Though the turn given to the last may be conformable to French 
taste, it is scarcely possible that the translation of these verses could have 
proceeded from the pen of the author of the original.— The concluding 
sentence of this part of the translation “ El c'e»t par la queje commence 
“ le Here," 4c. is entirely wanting in the Sanserif. 

This comparison, however, though the selection of the passage on 
which it is founded was entirely fortuitous, certainly affords a less favor¬ 
able idea of the manner in which the translation is executed, than in 
general it deserves: T subjoin, therefore, an extract from the “ Jhama 

1 
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“ 0 vpa cm:’ correcting the ortiwgrapbyaf the Svmrit and adding 
no interlined liter*! trai*jl*tioain English. 

Drahmana irwara nilyam n’dvatarascha mschayah, 

Brahma is not the eternal G<u> and certainly not an 
of him. 


Na trithti taiya jagatah ccvalam nararupacah, 

Nor is he the creator of the world, he is merely a human being. 


I alhd twam cha tathd tahi vide aha tUtsti cmchanu. 

And as thou art, so is Ire, there is no difference whatsoever 

Srishlm nasampalarumtu criyati* ta mayam-prahhuh. 

Creation, destruction and preservation, these caused he, the self-rulirur 
Lard. 


Tny’dmdra ndsty e'ca gundduparayanam tat,ha. 

To him there m no incarnation, nor the contact of quality and the rest. 


I* ViVdham * tri y ah caddchit api vidyante. 

ora,marriage, women or a peculiar heaven in any way kiwwn 


* Tim ought, to prewrre the leiue enctlr to h. r ■ ■ 

*F-™*.m** CW, the med* f( J’ of £ : 2': " ‘ heWtirP > M or, 

Ikerefure, made to go,, m the urut.tire, iu ,h e ,ZcL ’ “ “* P "* i, ‘ fom “ d *“•"«%> 
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Tatmat bkrdntim jnretyajya Brahma drddhanam curu. 

Therefore, quitting delusion, do reverence to the Supreme. 

Anyet tee am sumpna tulyam ea thorn tasmin ratincharet, 

All the rest is a dream, why place affection on it? 

“ Le Bramma a quartres visages n’est certainement pas le premier 
“ etre, il n’en est point une incarnation, ce n’est point lui qui a cree 
“ tout ce que nous voyons; il n’est qu’un homtne, un homme comme toy 
“ et entre lui et toy il ne a nolle difference. C’est le premier etre qui 
w seal a cree toutes choses c’est lui qui les conserve et les detruit a son 
** gremais cet estre ne s’est point encarnc connue tu le dis; il ne s’est 
“ point uni aux gounalou; il n’a jamais eu de commerce avec les femmes, 
** c’est* une impietd de dire et de le pemer quittez done tout ce qui 
“ n’est oue prestige et mensonge pour ne t’attacher que lui.”-f- 

Ik the former part of this version the sense of the orginal is preserved 
with sufficient exactitude, but that of the three last lines is greatly ob¬ 
scured. Comparing this with the former extract, a generally correct 
notion may be formed of the mode in which the whole translation is 
executed, and, notwithstanding the identity I have noticed between the 


* Not in the original. 

+ The whole scope of these writing* may be inferred from this extract: the intention ii evidently to- 
destroy the existing belief, without regarding consequence* or caring whether a blank be substituted for 
k or not. To the doctrine 1^re taught, u preparatory to a system of deism, nothing can be objected; 
but, after the teacher has succeeded in convincing his pupil that the deity never was incarnated, how 
is he tv instruct him in the mysteries of the Vnnshan faith ? 
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hand writing, bo* of the Sanscrit and French, throughout the manu. 
jcripts, for those may be copies only, I think the judgement which will be 
formed will lead to the conclusion against the probability of the author 
and translator of these works having been the same person, and though 
the establishment of this point, will not prove the truth of the conjecture 
I have ventured to offer on their origin, it will corroborate any circumv 
stances which may be hereafter discovered tending to establish it. 


The conclusion would be natural, that a person, who had acquired 
such an extensive command of the Sanscrit language as to bo qualified 
to compose thesa works, and such a knowledge of the ceremonial 
observances and religious tepets of the Hindus , as to enable him to 
compile the materials of which they are formed, would hajre made 
himself acquainted, also, with the fqrra and substance of the writings he 
was about to imitate, as essentially necessary to the success of his forgery i 
on the same principle, indeed, however different the motive, that a 
common swindler imitates, even to the minutest stroke, ‘.lie .signature of 
the person he intends to defraud- And, thus concluding, it might cer> 
tainly be expected that these Jesuitical forgeries were nearly the same 
as the real Vedas; that they were the same iu general arrangement, 
style of composition, as verse or prose, and in matter, as far as compatible 
with the intentions of the author: in none of these, however, do they 
bear to the writings, the title of which they assume, the most distant 
resemblance. 

The contents of the several VSdat and their general character are 
w ell explained by Mr. Colbbrooke, in his Dissertation “ on the Vedas 
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u or Sacred Writings of the Hindu),* in the eighth volume of the iiis- 
tie Researches, and the veil in which ignorance had shrouded these 
writings has, therefore, been renmfed. More recently, translations ef 
parts of them have boon made;* bat much remains still to be known, 
and the following observations on their arrangement, substance, and 
style of composition, if not possessing the recommendation of complete 
novelty, may perhaps be found to afford some addition to the knowledge 
we possess on a subject, which, until lately, was involved in impenetrable 
obscurity: they are here introduced to prove the assertion made in the 
preceding paragraph and to shew that in these particulars, the Pseudo* 
Vedas differ, Mo easlo, from the genuine Vida). 

The four Vedas, including the At'karvana under that title, are each 
commonly divided into two parts: the Purva-crrfdam, the anterior 
division, also called Carma-idddan. the division on works; and the 
Uttara-candam , the posterior division, also, called the Jnydna or 
Brahma-can dam, the division on knowledge or on Goo. The former 
relates to religious works, appoints sacrifices and other ceremonies, and 
presr ribcs the mode in which they are to be performed. The latter 
relates to spiritual knowledge, teaches the being and nature of the god¬ 
head, of the soul, &c. The substanee of each of these great divisions is 
technically arranged under three heads: First, Vidhi; Precepts, teaching 
in the Pdrva-candam the fruit to be expected from every rite, as 

* Til* UbpaniM, with a Mutation, ia ap.aaded to Dr. CaaiT’i Sauerit Grammar, and of thi» 
sad of toe Cinbpaadkat, a renion, after Santana chi are. Commentary, bai been made bj Ran 
Mom Rat, and pnbfiibed at Cakiiita. 


K 
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Swarga-cdmah agnitkie man curydt, He who desires to obtain the hea- 
v#u of the inferior deities, let Aim perform the sacrifice , called Agnish - 
fo'ma, and in the Utlara-cdndam, the merit obtainable throug-h medita¬ 
tion, by which the devotee approximates to a true knowledge of God, 
the nature of the soul, &c. as Mdcsha-cdmah dtmdnam jdniydt, He 
who desires eternal beatitude must understand the nature of spirit* 
Secondly, Mantram. ; in the Purua-cdndam, this term includes Prayers 
and Hymns, addressed to various deities and appointed to be used at 
sacrifices and other religious rites, as that found both in the Ric and 
YejurVeda, and used in the performance of the Homarn, or daily oblation 
of lire, beginning Agni visioabhue, &c. Fire who devourest■ the 
ivorld, &c. In the Uttara-can dam it is applied both to Hymns and Solemn 
Addresses to the Supreme Being and Didactic Explanation a of his nature 
and atti ibutes, as that part of the Taitiriy'opanishat, beginning Brahma 
vijnyanam anantam satyam , &c. The Supreme is essential intelligence, 
infinity,-truth, &c. Thirdly, Brdhma-nam; * this term, as applied to 
the Puroarcandam, embraces two distinct things:—it is given to Pre¬ 
cepts declaring Me mode in which religious rites are to be performed, 
thus: Yedganml hrit agn'Jorstamiydt yejnyd ndsyet, If the fire be tak¬ 
en up when the sun has set, the sacrifice perishes; or it is synonymous 
with the Itihdsu or narratives found in this portion of the Vedam; in 
the Uttara-sundam, it is also synonymous with the Itihdsa and is ap¬ 
plied to preaepts teaching how a knowledge of the Supreme Being, the 
nature of the soul, Ac. may be obtained, of which the following sentences 
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from the Taitiriy'opanishat are instances, Ydoad b.hddas tavan'navcda. 
Inasmuch as he admits a difference ("between universal and- individual 
spirit) insomuch is he ignorant. N'dchdryam anupasadya B.-a'una- 
veda. The Supreme cannot be known without obtaining a teacher. 

It follows from what has been said, that the whole Veda treats on two 
subjects only, religion and devotion: by religion I intend all that 
relates to external worship} by devotion all that relates to internal con¬ 
viction. The ideas conveyed by the- words I have thus rendered, Car- 
mam and Jnyinam, correspond nearly with bur theological terms: works 
and faint} the first literally means work, act, and deed; the second know¬ 
ledge; but without knowledge true faith cannot exist, and from faith 
devotion immediately proceeds. The substance of the Veda , as divided 
into two portions* troating respectively on these subjects, may thus be 
recapitulated: in the anterior portion, on religion, are contained pre¬ 
cepts teaching the fruit obtainable from all religious rites, the prayers to 
be addressed to the various deitiesj- presiding over them, and precepts 
teaching the mode in which they are to be performed:—in the posterior 
portion, on devotion, are contained precepts teaching the merit obtain¬ 
able by devotion, addresses direct to the deity and explanations of his 
nature and attributes, and precepts, teaching how a knowledge of him 

* The Purvu-cdtidam , consisting chiefly of fymns, if often termed Manirum generally, and so 
considered, is composed of the Mantrums of the four redos; to each Veda is attached a number of 
treatise*, termed Upanuhat and distinguished by * variety of titles; the whotc body of these, called, 
collectively, Brdhmamm , constitute the Utlara-candam. 

+ T? cr n as Mr. Coi.ibrooke hat clearly shewn, resolte themselves into three, fire, air and tha sun, 

v u a tfiuv'.el; into one, tLc Supreme Spirit. 
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is to be obtained!—throughout both portion* are scattered narratives pf 
greater or less length, in the former generally, describing the origin of 
the rite, and in the latter often illustrating the power* of devation by 
the example of some renowned devotee. 


This slight indication of the contents of the real Vidas muft manifest, 
that in substance the P s eu do * Vidtu bear in general no resemblance to 
them. The address ascribed to Jahuni by which the “ Chamo-Vcdo'- 
opens is indeed nearly similar to a Mantr.am of the Vttara-cdndam 
and many if not all the epithets therein applied to the Supreme Being 
are to be found both in the Vedas and Parana*, from the latter of which 
they were borrowed. With tile commencement, however, all resem¬ 
blance ends; the content* of this Psevdo-JVcda, a* detailed in the ab- 
rtmcb of tlie several chapters, cannot be referred to any portion of the 
real Veda ; they are neither Vidju, Mantram, new Brtikmanam, , and 
belong not either to the Purva or Uttara^dndam. 


The distinctions chiefly to be noticed in the arrangement of the 
Vedas are those called 8 amhUd and S'dc hd. These terms, as usually 
applied, are nearly synonymous, both meaning an edition of the whole 
ora certain portion of one of the Vedas: thus that edition of the 
Cmfma Yejush , called Taitiriyd may be denominated Taitinyd-Sanu- 


Jo*. ItahTtoto ’ ,n *"* '**P* r( - «<*P‘ it’* thmuUs, ft, .. * that of 

known to fte ^ ? ° “ ^ d "> “ weU 

„ aU£d “ i} “■ prioee R *“' 
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hild-at Tditiriya-S'dcjid, But in fad, those terms are in their origin 
very different and properly describe very differe-t things. 

The term Sdcha, literally means a branch , and is applied to the 
several'branches of the same original, wherein, as in our editions of 
books, any new matter is introduced; for example the Adjidaam, or 
rites observed in placing the sacrificial fires previously to the performance 
of any sacrifice, are stated in the Paracya-S'da,hd of the Crishria Yrjush, 
and not iu the Taitiriya-Sdcha , the former containing besides many 
particulars in, which the latter is deficient. Or a Sacha, is a separate 
tract relating to some particular rite; thus in the Sdclias of this Veda, 
the Atwamedha-Sdclid contains the ceremonies to be used at a sacrifice 
of a horsej: the Catha-Sa'c-m, those called Chayanan , performed,-when 
the hearths are-prepared for the sacrificial fires-by paving them with 
lime-stones; aud Ute Aranya*Sdc lid, those prescribed for the Aruna- 
celucam, wlierein small earthen pots are used instead of lime-stones; 
it'contains, also, the rules for teachiag the Veda and to it is appended 
all the Upanishats. appert lining to the Crishrta-Yrjuih , which collectively 
constitute the Uttaca-cdddain, of this Veda.. 

SjvmrA (the past participle derived from Sandhd lhc dh being Iiere 
changed by special rule for h before the formative affix Ctaprahjeyam,) 
signifies literally conjoined, aud is applied technically to the arrangement 
of the text of the Ve'da, into short sentences, regulated, when the style 
is verse, by the species of verse, and when prose, by the subject.—Now 
whether the same portion of the Veda has been differently arranged by 

L 
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different persons, or whether it is subject to one unvarying mode of 
division alone, those who originally arranged it have each given their 
names to the result of their labors: thus, as the first S'achd of the 
Criuhrta- Yrju&h was arranged by the Taitiriydhot disciples of Vaitam - 
pa'yanah, it is called the Taitiriyd-Samhitd, and of the five editions 
or tracts, composing the Vida, it is the only one usual!} so called, the 
others being more appropriately denominated S'Acfid only, not being 
distinguished from each other by auy peculiar arrangement of the text 
From what has been said, it appears, that live term S'dchd, regards the 
substance of the uniting to which it is applied, and thUd, the arrange* 
meut of the text. 

Besides the teem Samhitd, as applied to the arrangement of the teat 
into distinct sentences, there are other minor divisions, the most usual 
of which are Padon, the simple division of the text into words in the 
order in which they stand, and Cramam, the division .and re-combination 
of them according to the sense.-r-Again, the text is distributed into 
divisions larger than the Samhitd, as Chadda, Sucta and Anuvdca, 
sections, of greater or less lengtlj, consisting of many Samldtds; 
Adhydya , Pratna, Prapatdca, containing many sections: Mandalq, 
Ashtaca , or Cauda, divisions or books composed of a certain number of 
chapters. These divisions are not common to all the Vidas’, some are 
confined to nr,e only, as the Chanda to the Sucla.Yejush, and some are 

common to two or more, as Suctan to the Rich, and Atfwrvaaa and 
Adhydya to all. 
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With llte Arrangement of the real Veda as here indicated, the Pseudo - 
Vedas have little correspondence. The manuscript No. 6 , is entitled 
“ Zosoohi Kormo Bed the Ca rraa-Vida of the Yejiish 5 this is the only 
allusion to the grand division of the Ve'da iuto two parts, and this is not 
correct, for the first part, is never called the Carma-Vida, but the Carma 
Cdiida* f the Vida. The titles of the MSS. No. 5 aad No. 7, are 
equally erroneous; one is uatled the M Charm Oupa Bedo ” and the “ &ik 
Oupa BeJL-t," confounding the Vidi proper, with the Angas or dependant 
sciences necessary for the study of the Veda, called also, though impro¬ 
perly, Upaeidas,* as grammar, astronomy, flta. The term Samhitd is 
■no where used » Sdefid is found in MSS. No. 3 and No. 4, which 
are called the Sue,4a of the Rich, $c. and this word is also used 
to designate the several dialogues they contain, the four first in the 
former, for iuslanoe, being called the East, West, North, aad South 
Rueful of the Rig Vedam. To this use of the word, the authors of the 
forgery have been led by its literal meaning: that it is never so applied 
in the real Vida, has been already shewn by the explanation given of its 
proper signification.—-The other divisions found in this writing, such as 
Uildsa and Vistdra in No. 3, Pallaoam in No. 5, and Vivien in 
No. 6 and 7, are utterly unknown to the Vida. 

The form of these Pseudo-Ve'das is constantly that of a dialogue 
between a teacher and his pupH: now though instances of this occur, 


* Tst Ufa Vtdui properly |e celled ere now lost, imperfect imitations of tliem only remaiainf: they 
were Atydr-Y ptia, the science of ph/sic; Djisxur-WJa, the science of traps; and the Gand,ker*z Yida^ 
the science 0 / music: the*« sfitb the Niti 3 drtra, are, alia, called Ckmtur Sty*, the four science*. 
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both in the Man'rams,* and Upanhliats , they are far from. frequent aod 
altogether constitute a very small portion of either of the Vedas ; this- 
form is however, cf much more frequent occurrence in the Purdnams; 
tiie B.hdgavat Gita, it is veil known is, a dialogue between CrIshn'a and 
Arju.va; the wliole of the Bhdrata indeed is similarly arranged; so, 
also, is ttie Bhdgabatam. In this, therefore, as in other circumstances, 
as will be shown, the Jesuits, unacquainted with the real arrangement 
•f the Ve'das, have followed the Purauams to which they liad easier 
access.—The interlocutors in these dialogues, arc for the Yejur Veda 
Suva ,\’Ta as teacher, Vva'sa as di.-ciple; for the Rig Ve'da,f Poi- 
i’alado as teacher, Na'iiada as discipJe ; for the Aljiarvana Veda, Atrj 
as teacher, Angiras as disciple, and for the Sdma Veda, Jalmlni and 
N a'ray an a, with a change of character, first one and then the other 
being teacher and disciple. In.selecting these characters, a little know¬ 
ledge is strangely intermixed with abundance of error; to make Vva'sa, 
who compiled and arranged the whole Veda, the disciple of Sl manta, 
of whom he was in fact the preceptor is absurd*; this awkward introduc¬ 
tion of Hie cl lief of Indian, sages, arises professedly from the composition 
of the Purdues being, also, attributed to.him, the Pseudo-Yajur Veda 
being principally devoted to the refutation of the fables contained in 
those works. The Ynjur Vtda, as is well known is of two descriptions, 
Hie Cnshita nr black yrjush, originally taught by Vaisampayana, and 


* Tub former and latlcr division, of the Vida, under tb«e general title*, » ^plained m a former 
aotc. 

aUr U ’“‘ 1 m 7 mmt •?' 0f ,be *" Ri -' I ta. 

non then is cuailly numbered is the preceding account of tbe MSS. 
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the Suda or 'white Yejuth revealed to Y a'jnyavalcva by Su'rya; then* 
distinctions are overlooked by the Jesuits. 

Na'rada, the disciple in the Pseudo-Rig Veda, is actually introduced 
in tliis character i# tire Upanishats of the real Veda , but there is great 
difficulty in identifying the other personage, Poieapado; the original 
teacher of this Veda was Paila, and the Jesuits may have added by 
mistake the two last syllables to hb name; it is worthy of notice, Ikxw- 
ever, that one of the Sd^Acfr of the At bar earn Veda is called Paippa- 
aadhih, tram the name of its author, which they may have supposed to 
be Paippalada, though in truth, it is Pippala'da: no past of the lllg- 
Veda is, however, attributed to this sage. 

Various parts of the Hindu scriptures are attributed tc valient Mges; 
among others, Amgwas is an interlocutor m Some of the dialogues of the 
Upanishats , and, though I cannot advert to any particular instance, Atri 
may, also, be found in this character; neither of these, however, are 
stated as the teacher of the Atfuirvma Veda ; the person who b said to 
have received it directly from Vya'sa is Sumanta, as already noticed. 

With respect to the Sdma-Ve'da, the forgers are more correct, Jaimi- 
ni is considered the primitive teacher of this Veda, but who is intended 
by Nara'yana, is not so clear; they cannot mean Vishnu under that title, 
and I know of no sage of this name mentioned in the Vedas , or as being 
connected with them. The change of character these two personages 

M 
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undergo, is remarkable, but I tiiink it may be explained; in fact Jaihini 
is considered by the Hindus as tbe founder of what is called the Purva 
Mima mated scltool, who leach, that the Carman, works or rites, are the 
essential part of religion, and that the power of the .divinity is innately 
embodied in the words of the uncreated and eternal Vdda ;* those to 
wnom these writings owe their present form, seem to have discovered this, 
probably from tit? information of some of their native assistants, while in 
the act of arranging their materials* and, struck with the absurdity of 
attributing to this personage doctrines so opposite to those he was known 
to have maintained, to have deposed him from his dignity of teacher and 
raised 10 it his quondam disciple. 


If tlic Pseudo* Vtdas differ entirely from the real in substance and 
arrangement, the difference they exhibit m style, also, is not less remark¬ 
able. The Sdma-Ve'da is called the Metric, and the Yejush, the Prosaic* 
Veda, but in the latter, verse is occasionally intermixed with the prose. 
The Mantrams of the Sdma-Ve'da, when used in sacred rites, are sung; 
those of the other three are ckaui.ted, and in the written copies, therefore, 
the accents are marked as m mode, ,, editions of Greek works, or as in 
the service books of choirs. The Rjg-Vcda is wholly in verse and the 
Atharvana partly in verse and partly in prose. Three species of verse 
are generally used in the Vdda, with which others are occasionally, but 


* Je **’ he,a ) " ith "*“* ,0 th » *»*>*, *01 *«n.e Of Mohammedan, „„ Sold 

. T* *7 * *" ,l,c : thi. portico* foil. doe. not a,por to Sue e,«r 

infected ao}' dcucaiiiuitiui of Ckrutiutis. ’ poor io oue e,or 
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r.ot frequently, intermixed. The first the Anuthtulh Vrillam, consisting 
of a stanza of four lines, each containing eight syllables, but generally 
written ii. two long lines of sixteen, resembles in this respect, the com¬ 
mon Slo'ca VriUam, which, also, belongs to the Anush'tup Chhandas; 
but, though according in outward form, they are very different in con¬ 
struction and metre. This I shall proceed particularly to demonstrate, 
for in the latter species of verse, seldom, if ever used in the Vedat, at 
the Purdnat , the Bfuirata , Ildmdyana, and other long poems, are 
chiefiv written, and in this metre, also, as will be presently shown, the 
whole of the Piendo-Veda», a few introductory passages and abstracts 
of chapters, which are in prose, excepted, are composed 

Tar. possible variation of the speoies of verse included under the 
term Anush'tup Ch handas , or of the combination of long and short, ii. a 
line of eight syllables, u two hundred and fifcv-six 5 but, as every species 
used, must end In a long syllable, and the last of every verse is, accord¬ 
ing to the rules of prosody, common, this number is virtually reduced 
to one hundred and twenty-eight. The Bluca Vrittam,* as from the 
freauency of its use it is especially denominated, is restricted in the respec¬ 
tive verses to certain species of the Anush'tup Chhandas. The first, 
which is the same in each stanza as the third verse, mav take thirty-two 
different speoies, but many of these are of very unfrequent occurrence; 
die second, the same as the fourth verse, cm. take only ten. Thc-species, 


• Vm fir»t term, Sttat, ligmfiet S i/ualroin in »njr meamre, and VrJUan, vtnc , but thin rem- 
pounded, the pa. talar rtanza, the rule* for whiofc are here ittted. 
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however, which most frequently occur iu the first verse are those mint" 
bercd, in the general scheme of the Chhxmdas, from seventeen to. twenty- 
two, and from twenty-five to thirty* inclusive, each of which end in three 
long preceded by one short syllable; those belonging to the second verse* 
are these numbered from eighty-one to eighty-four and from eighty-nine 
to ninety-four, inctesi ve, ending in a short between iwo long syllables, pre¬ 
ceded by a short syllable. The rule, therefore, for the composition of the 
Slue# VrtUam , liable to such exceptions as may be caused by the occasional 
appearance of the other species admissible into the first line, may thus 
be stated: the three first syllables of every verse are common, excepting, 
that a long syllable must be found either in the second or third place; 
the fifth syllable in each line must be short; the three last syllables of 
the first and third verse must be long; and the second and fourth must 
conclude u ith a short between two long syllables. 

The Anuuhiubh VrtUam, of the Veda, is not restricted to any species 
of the Ck,handas, but provided the iambic measure, allowing nevertheless 
of a very free intermixture of trochees, pyrrics and spondees, is preserved, 
may oe used. It is necessary, however, that the iambic structure should 
be more carefully maintained in the second and fourth, than in the first 
and third lines, and in this respect the rythm of this stanza is disiin- 
guished m a very marked manner from that of the Slo'ca Vnttam: the 
whole number of species which ends in two iambics are sixteen, ranking 

I” the " eneral scheme of the Chhanda, from eighty-one to ninety-six 
inclusive, of which four are rejected from the second line of the Slo'ca 
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Vrittam on account of 6hort syllables, occuring in tne second and third 
places, and two, numbered eight-five and eighty* the first consisting of a 
spondee followed by three iambics, and the second wholly <jf the latter 
feet, on account of the entire prevalence in them of the.iambic rhythm, 
for which reason, they are preferred in the Anusltivb Vrttlam of the Veda, 
aind occur in every line more frequently than any other, species.* 


Of the other two species of verse, the Trishtup Vrittam. is almost pecu¬ 
liar to the Vedam being seldom found in other works, and the Gaya- 
triyam is entirely so. The Trithtup stanza consists of four verses, the 
measure of which is dactylic, being formed by adding a long and two 
short syllables to any of the 6ix species of Anuthtup Chjiandas, numbered 
in the original scheme trom one hundred and thirteen to one hundred 
and eighteen: oilier variations occasionally occur, but the rhythm of this 
stanza is much more limited than that of the AnushtUp or the Gaya* 
triyam. The Gdyatriyam, so called from the most holy of texts, the 
Gayatri , being written in this measure, is a stanza of three lines, each 
containing eight syllables, but it is usually divided into a long line of 
sixteen and a short one of eight, and should contain, therefore, twenty- 
four syllables, though frequently, as in the Gayatri itself, it falls short 
by one of this number. The rhythm of the Gdyatriya does not differ 
from that of the Anushtub Vrittam. 


from Wha ' ” h 7 : «“* ,h ' W« measure of ,he u nearly the ,,w a, 

SUl ," l 7 T T- " ,e 1<,,S,h ° f “* ‘I-.. forme,> y r< ofmed to 

T hy mnAm pn ' t - " nnl ."f the c,nc mu.,. A. the ™- 

Z 7t m 7?***?*' hC 10 1 "T l-ipd of a'lli'juitr, .be iambic 

metre ought, probab,.,, to be couriered as the first step in (be lt.yeul.oa of measured langnsgc. 
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* 

Tb* F»e mb Vida* art entirely written in the stanza called tiloco 
Vrittam , each being divided into two lines of sixteen syllables, bat fol¬ 
lowing exactly the rule I have given for the composition of this species of 
verse; the following extract from the commencement of the fint «Bibeko * 
of the “ ROc Bedb Oupa Bedo” the French translation of which has bees 
already given, in which the commencement of each verse is marked by 
a capital fetter and the measure indicated by the usual prosodial marks,* 
will exemplify this* 


Tara riipa maha DQrgi—Nltya brShma swinMhlrii, 

Locanam dfiyatulyig'tnhBm—MOril fApiSi pritilh'liti, 

T&syah streamjagU srhkUm—PaU/tm nfsyancM tdick&ySm, 
Evtm dost sbprttytcshim—Diii rtip&m vJbhSrUsS, 

Ajny&yi cHrilt nilyim—SrishtSdf palan&dicSm, 

Taira hamsi stirupascha—SUcll etrrio bhirlt biha. 

Yetpiesha cthlp'anad vayau—Gaman' agiminam chirtt, 

SB hBmsSi tluydltf dtvim—CUtrBlyi it nyi stmiylt, 

Bhivali brahmirudranaip—Indridintm chi strethak, 
Caranam twam miha dtv i — MSmimBriham sasirpthi- 


* Tm rales for the quantity ofoyUdbtas h, tmea iU n mlnaOl/ Cm uni as la Zaefo ; when there¬ 
fore, in the following extracts the long nark Is placed aver a pure newel, It ta long by nature, and 
when erer one preceding a double or compound ta s a sos n^ it is long by position. 


t Tan is a niatake similar to the one already noticed, as St&ysti is the pasaire form of tfu, put s; 
it ought to be ttaa* or Stats. In the first sene of the last sfansa of this quotation PlsiMk hand if 
again broken; Crnkaurudrenam in the plural is used hatred of the dual Brakma-ntOrm Those 
errors art probably intentional, as the genuine Kfifa is afUts nogmanatical; net*, bowerer ta neb • 
degree as to me the pouire for the attire nice, though foe plural is often s dbsti ta ts d nr the deal 
■timber. 
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Vrittam on account of 6hort syllables, occuring in tne second and third 
places, and two, numbered eight-five and eighty* the first consisting of a 
spondee followed by three iambics, and the second wholly <jf the latter 
feet, on account of the entire prevalence in them of the.iambic rhythm, 
for which reason, they are preferred in the Anusltivb Vrttlam of the Veda, 
aind occur in every line more frequently than any other, species.* 


Of the other two species of verse, the Trishtup Vrittam. is almost pecu¬ 
liar to the Vedam being seldom found in other works, and the Gaya- 
triyam is entirely so. The Trithtup stanza consists of four verses, the 
measure of which is dactylic, being formed by adding a long and two 
short syllables to any of the 6ix species of Anuthtup Chjiandas, numbered 
in the original scheme trom one hundred and thirteen to one hundred 
and eighteen: oilier variations occasionally occur, but the rhythm of this 
stanza is much more limited than that of the AnushtUp or the Gaya* 
triyam. The Gdyatriyam, so called from the most holy of texts, the 
Gayatri , being written in this measure, is a stanza of three lines, each 
containing eight syllables, but it is usually divided into a long line of 
sixteen and a short one of eight, and should contain, therefore, twenty- 
four syllables, though frequently, as in the Gayatri itself, it falls short 
by one of this number. The rhythm of the Gdyatriya does not differ 
from that of the Anushtub Vrittam. 


from Wha ' ” h 7 : «“* ,h ' W« measure of ,he u nearly the ,,w a, 

SUl ," l 7 T T- " ,e 1<,,S,h ° f “* ‘I-.. forme,> y r< ofmed to 

T hy mnAm pn ' t - " nnl ."f the c,nc mu.,. A. the ™- 

Z 7t m 7?***?*' hC 10 1 "T l-ipd of a'lli'juitr, .be iambic 

metre ought, probab,.,, to be couriered as the first step in (be lt.yeul.oa of measured langnsgc. 
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The tint stanza? in Sldca Vrittain of the BAagwtftiw*. 

’OM. 

NaimMS ‘ntnitM cshltrB—RUhSyah ’saBnie' Sity&h, 

SSttrBni iwBrgByi locByB—Sihiirtm sitmim Baits, 

TUScids* to mSniyB—PrStSr httti hBtagn&ysh, 

SBterl.tam iutim d'sinam—JPiprachchMr idam idirSt. 

Finally to demonstrate that the works which I have designated by the 
term Pseudo-Vddas, deserve that name, all that is novr necessary is to 
make a few extracts from tne genuine Vddos, soffitaent to ehew their 
general style, and in what it differs from that of the Purdnot and of 
these manuscripts. In doing this I shall, to prove that the remarks I 
have made on this subject are correct, state minutely the arrangement, 
subdivision, and style of a portion of the Vedas , and that which has 
been selected for the purpose, and which is now before me, is the collec¬ 
tion of hymns belonging to the Rig Vedam called Pavamd mm. 

The Mantras of the Pavamdna Suctam,f or collection of hymns to 
the god of the winds, are recited at the commencement of the Agnish - 
roma, or primary sacrifice, which must be performed before any other 
rite of this description can be undertaken —This collection consists of 


* This is another instance of the occurrence of an unusual species in the first linn. 

+ Sv CTAM f which may he translated hymn, like Mantram , Iltamanam, kc. varies in its use: it is 
applied to the whole of the Pavamanam ) to each of the chapters, and to one or a number of consecu¬ 
tive Chfiandai relating to one subject. 
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four Adhyaya «r chapters, the first containing twenty-four, the second 
■thirty-three, the third forty-one, the fourth twenty-two C.handas or 
sections. Nearly the whole of the SUctam, is written m th e^Guyatriya 
metre, Amuhtup stanzas being sparingly intermixed; part ot the 18th, 
and the whole df (he three concluding Chanda s of the toorth Adhyaya 
hare Amuhtup and Triihtup stanzas intermixed. Each CJiarida consists 
more frequently -of four, five or six stanzas, less frequently of seven 
and eight, which number is seldom exceeded. When the measure 
changes from the Anushtup to the Gdyatriya metre, a short verse of-eight 
syllables, like that which with the latter closes, is interposed. The three 
sfltoe of the Gdyatriya ought to be Antuhtup of eight syllables, but it • 
is a licence not unfrequently assumed to drop one, or even two syllables 
when compound consonants such as dra , b hya, or c»ha occur in the 
dine, thus reducing the number to seven, or six syllables. These 
remarks are exemplified by the following extracts;—in the original the 
venes are only separated by two short perpendicular lines thus (||), 
I have arranged them after the manner of European verse that the metre 
may be more distinctly shewn. 

The first Chadda of the first Atyydy* af the JPmumdmam. consisting 
wholly of Gdyatriya stanzas.: 

Sri GaniSaya numah 41 Hatih 'Om, ft. 
finaiiahtiyi midiahtiya — PjwSsy* sswadhirayt, 
indrtya pstivl autih, 

R&cakihA via uri ch&cshanir—Abjdyirlmiyi hitim, 

JDrunaaadiatMm sa&dst, 

O 
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jTSrUvd dfiatama bMJ>s—UaJuth,'tS"trHriltantimih r 
Pirthar&dfid m&gji&nhm, 

Abhyirshd m&kanam—Dlvsnom vitinum dfissS, 

AbJikqjSm ulanr&vsh, 

Imam Schfian ekiramisi—Tidid art,ham dimdtvt, 

Juddtwina ad&sah. 

The sixteenth C,fuu(da of the fourth chapter of the Pavamdnam, con¬ 
sisting of Anuihtnp and Gdyatriya stanzas intermixed : 

Pavasya sBmSm andSyam—Indraya mSdJMtmattSmak, 

Asrlgram dlvS vlltiy’Z— V'ajdyanW raifia iva, 

Tlseita iSmS dintlmsi—Citea vayUm asncthSta, 

Gravnatum nS &b frisk'tutah—F&nUram s6mi gachehast, 

Dadhah atotVSsu viryBm, 
i/Mtitm ns abjiiilcmah—P&vutrm atigah&ff, 

Racskdfi'htibPam •enyjfyam. 

A eMiFAStmoN of these extracts with those from the Purdmu and 
Paeudo-V{das, will shew, that in the -former, the proper measure, 
according to-the rule laid down for the Anuahtub Vrittam of the Veda , is 
wety Where preserved and that this differs essentially from the measure of 
the Pur anas, with which that of the Pseudjo~¥edas exactly mrretpouttf 
the only difference beihg, that the general rule forthexomposition of the 
Sldca-Vrittani istmrre uniformly ftfltowed hv the latter, than UWlie former. 

In these observations on the style of the genuine Vdias compared with 
that of the Purauat and Pseudo-F<fdos,I have confined, myself to the 
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outward form, the variation in which is apparent on inspection only, even 
to those unacquainted with the language. A disquisition on the peculi¬ 
arities of the style, which distinguish the language of the Veda from 
that of the Smritis and of the Purdnam and heroic poems, and from the 
classical Sanserif, as finally polished by the authors of the Cdvyams and 
Hdtacams, would net have added te the evidence adduced to prove the- 
nature of the writings, of which I have treated in this paper, whilst it 
would be intelligible only to the Sanserif scholar. It is sufficient to say, 
without producing farther psoef than the authority of Sir W. Jones and 
Mr. CcuMMUNHOk (see preface to the Institutes of Menu and Disser¬ 
tations on the Religious Ceremonies and Sacred Writings of the Hindus , 
Vais. 7 (hand Sth of the Asiatic Bwoare A— ,-)«tha»tibe Sa n s crit of the Veda 
is. materially, different from that of all other Hindu compositions; that, as 
having a peculiar grammar, taught as one of the Angams, or subordi¬ 
nate bodies of the sacred writings, it must be considered a distiact dialect; 
and as such-can never beconfounded with the language of the Pur damns, 
the style of whioh the authors of these forgeries have imitated, it must be 
confessed, with wonderful ingenuity had suocwss. 


Kon A. 

Thf mmniicriptt deicriM la da praaaMIfr ttmj, witch u I Hare already uttfhd, are ia potsenion 
af the Catholic tliuhmriu at PtmKdurry were dUcorerad, u it may juttly be tCS, for tie laowledge 
of their eniteoce wot prenoadj conhned to a few lodlriduali belonging to the minion, by Sr Are* > n. 
nt* Johnson, the chief justioe en tie Mend of Ceylon, and Captain' Paasca, the Bfitnk resident at 
£<aukchcrrf, during niiiit of the tenter gpotieaaa to the coast. It wu from Sir AccxiNNia Joiim.ok, 
alio, that I receired the printed copy of the Etoar Pi Sam, aad the Information which induced me 
to make the lagvkiee f peetitg It s Num aa u scnpla, the retail of wkldh 1 hnoo here Mated. 
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Now A 

Roairnn Di Nowlirw, or Robert De Nobili, tu the founder of the Madura minion, #omo- 
time about the year 1(130; this appear* from the following; extract from the letter of P. Pierre Marti*, 
heiag the first of Collection V. of the Lettres S difiemtes* Speaking of P. Emmanuel Lorca, who hat 
charge of a congregation of Christians* in Travancort he says: 44 II j a plus de cinquante an* que ee 
Buisionaire traraille avec un *41e indefatigable au lalut de* Malaharst. 11 c*t le dernier Jesuits, q«i 
u ait para don* le Maduri avec l'habit que nous portoni on Europe. Car quoiqn’il y,ait plus de quttre- 
“ ^ingt* ant, (this letter i* dated the 1st Jane, 1700), quo le pere Robert De Nobilibus fonda cette 
u h mea s e suasion sor le pied qu'elle eat sujourd'hui, e'est a dire, en s’accommodant aux co4twne*.da 
“ pay*, *oit poar l'habit, la nouniture et la demeare, soit.pour les autre* usage*, qui ne *ont point con- 
** trairea & la Foi et aux bonnes mceurs; cependant, les Portugais ne purent se resoudre a neqflus pmrottre 
44 en ces terres eohabit Europien, qu’ apres avoir 6te convaincui par une longue experience; queicette con- 
tt dwito etoit tre* pr^judiciable 4 la religion, et a la propagation dc la Foi, par l’arersion et le m6pris que 

* cm peupte* oat eonql eontre lee Burvpieus.'*+ Uis birth .and family arwitated in this letter in thpot 
word*. “ Le Pere RoataT Dc Noaiuiua illustre par aa naiaaance, etant proche parent du Pope March 
m II, et neveu pro ore da Cardinal Bxllarmin, (the Cardinal* smother, Ctrthia^Cbrtiwi was ristet*4o 

* PepeMARCBU.mil. Seethajurticle Bellarmin in Bayle), mm plus illuatre^eucore par son esprit, 

* par ton courage, et par le t61e de* atnes dont il bruloit, fut lepremier qwi, an commencement du aiecle pas*£, 
w mitopBsogdle mojvm dont jr msdejparier,” Ac.tThe wiitings-of Rmmrm Be PjfimiLiRus \at\e Tlqptf 
language were it seem* studied by all wno entered the Madura mission ; P. Pierre Martin, speaking 
of-certain 'French missionaries being sent to tlm» mistori, this mentions them. PoirJ swtiir daaa 
44 iBe e nt erpris e ri glorieuse a dieu et si avantageuse a PegU*-**, il etoit nece**aire d'envoyer quelques uns 
<f de no* Peres Fa Mount'dans cette aucienne mission, ouihse p»essent appreadrelslangue, s'instrtire des 
“ coutumes et de* usages de qor pwapUs famn de*catechiate*,- lire et tnuucrire Je^rre* gun le renewable 
44 Pere Robkrt De Nobilibus et nos autre* Peres out compose*,’' &c. The nature of these work* I hate 
staled in the text and, as there asserted, in none of them is any attempt made to conceal their origiu/or 
intention; no false title is assumed, but the attack is open and avowedly directed by the Christian 
teacher aglanst the errors Of Heathenism. —It is certain, however, that the mission of Madstra was 
founded on the principle of concealing from the natives, the country of the missionaries, ajid imposing 
the** on the people as belonging to the sacred tribe of the Brdkmans, ( Hbmaca Brdhmana was the title 
iasumed) and this deception, probably, led to many more; at least Robehtus De Nobilibus is accused 
hf Mosmeim in his Ecclesiastical History both of fraud and peiyury in his endeavours to support his 
assumed diameter. The passage ia which he is mentioned aad the note in which the charge is made, I 
quote at length. 

44 Thbsr missionaries of the court of Rome,T spread the fame of the Christian religion through the 
44 greatest part of Ana during this century. To begin with India ; it is observable, that the ministerial 
44 labours of-the JmriN, Tktattn. $, and Augustiniaiu contributed to introduce some, trace of divine truth, 
44 piigd, indeed, wrifc much darkness and superstition, into tho*e parts of that vaAt region, that had 
44 been possessed by the Portuguese before their expulsion from thence by the Dutch. But of all the 
44 missions that wore, mtablishedin these distant parte of the globe, none ha* been more constantly and 


Pago 14 v^. I. t Faft #1, v*i. 5. ; -fag* S, *ol. I. I Sh IMmuo «oo. Hi.t v*L 4, pa«« 111. 
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** universally applauded than that of Madura, and none is said to have produced more.abundant and 
u permanent fruit. It was undertaken and executed by Robert D* an Italian Jesuit, who 

u took a very singular method pT rendering his ministry successful. Considering, on the one hand, that 

* the Indians beheld with an eye of prejudice and aversion all the Europeans , and on the other, that 

“ thoy held in the highest veneration the order of Brac'imttns is descended fioiu the gods; and that, 
“ impatient of other rulers, they paid on implicit and unlimited obedience to them alone, he assumed 
« the appearance-and" title of * B'rachman , that had come from a far country, and by besmearing his 

u countenance and imitating that most austere and painful method of living that the Suncous r or 

penitent! observe, he at length persuaded the credulous people that he was in reality a number of 

* that venerable order. X By this stratagem, he gained over to Christianity twelve eminent Ihavhmans, 
K whose example and influence engaged a prodigious number of the people to hear the instructions, and 
te to receive the doctrine of the famous Missionary. On the death of Robert, this singular m.ssion was 

for some (ini'* at a stand, and seemed even to be neglected. But it was afterwards icncwed, hy the 

“ zeal and industry of the Portuguese faults , am! is still carried on by several Missionary of that 

* s order from Fiance and Portugal] who have inured themselves te the terrible austerities that were 
u practised by IIobeit, and that are thus berome, as it were the appendages of that mission. These 
** fictitious Brockmans, who boldly deny their being Europeans or Ft unis, and only give themselves 
** out for inhabitants of the northern regions, are said to have converted a prodigious number of Indians 
u to ChrWandy; and. if common report may be trusted to, the congregation* they have already 
“ founded in those countries grow Targe and more numerous from year to year. Nor indeed, do thole 
tt accounts appear, in the main, unworthy of credit, though we must not br too ready to receive, as 
K authentic and well attested, the relations that have bepn given of the intolerable hardships and sufferings 
w that have been sustained by these Jes iU-Braihmans iu the cause of Christ. Maay imagine* ant) not 


* Oriicai call this famous missionary Robsbv D* Noiuuaua, 

t Snout » br 

$ Urban Cerri, E*at present de 1’Egliae Romaine Page, 175; 

NoBim, who \vns looted upon l*y the Jt.uitt &a the chief apostle of the Indians after Francois Xavier took incre¬ 
dible pains to acquire n knowledge of the religion, rustnms, and lao"uaoe of Madura , sufficient for the purpose* of his 
ministry. But this was not all • fm to mop the mouths of his oppnanra mid particularly of those who treated hi* character 
*r Biarhutan a* an imposture, he produced nn old, dirty parchment in which he had forged, in the ancient Indian charac¬ 
ters a deed, shewing that the HrarhmaSi of Roms were of rr\ueh older date than those of India and that tho Jrmlt of Mont 
descended, in A'duect line from the god Brama. Nrv, Father Jodvbvce a 'earned Jesuit, tel la us, m the history of bis 
order, something yet more remarkable w even that Robert d* Noam, when the authenticity of his smoky parchment was 
called m question by some Indian unbelievers, declared, upon oath, before the assembly of the Rrachmant of Madura, that 
he (Nnaii.r) derived really and truly ius origin from the god IIra'ma, Is it not aston shing that this ReveieiiJ Father 
ahould acknowledge, it it not raonatroua that he should applaud as & pieco of pian mgentnty this detestable luatanctof 
peijury and irau 11 

Slk Juuvoru t Histoire des Jesuits. 

NoBuenr Memoim Uiatujrtquea aur lea Mnupnt de Malab. tom. H. Page, 145. 

P 






58 


Account op a Discovery op a 


“ without good focndition, lUt their austcriliei are, generally .peaking, more dreadful in appearanea 
u than in reality; and that, while they outwardly aflcct an eitniorilinaiy degree of self-denial, they 
4t indulge them when pihatrly, in a free and even luxurious use of the creatures, hare their tablet 
44 delicately sened, and thtii cellars exquisitely furnished, in order to refresh themselves after 
“ tkeii labors.” 

The following is an extract from a history of the Jesuits procured at Pondicherry. I hare not teea 
tic work whence it wa*> taken; but as the idea it conveys of the drew and appearance of the members 
of that society, when atjachcd to the Madura mission, coincides with the preceding accounts and 
with ull other testimony respecting them, no doubt can be entertained of its accuracy. The work, 
whence it is taken, contains a representation of a missionary in his Indian habit; probably the same M 
is stated in the following translation to hare been taken of Robliit Nosiu himself: 

44 Nomfn & originem truxit ha*c missio ab urbe Moduli, Repri apud hutes sic dicti, primaruu 
44 Initium ills dedit P. Robertos be Nobilibui sodetatis Jesu et Marceixi II nepoi, selo 
44 Apostolico nobilissimus. lllc, ut Brachmanes ad Christianam fidem adduceret, Europeum homi- 
44 ucm exuit, indigcnurum assumpto vestitu, ct rivendi consuetudine, ac primo Rajas, qri apud 
11 Im,os sunt in pretio, cuitu exteriore imitatur, sod frustri. Brachmanes sccculares dcinde imitatus 
l; corntn more se vettil, fuuiculum ex Gossipio triplicatum ab humeris honoris tesseram detulit, & in 
44 ’ omnibus integrum Brkphmanem sese effinxlt; At conversionem nunquam, Bed solam eorum familiari- 
44 tatera obtinuit: spem tamen non abjedt Robertus, noram metamorphosim adinvenit & a soeculari. 
44 Brachnanorum habitu, ad Religiosum transiens, more Saniassi pccnitentis induitur. Ebt enim Saniassi 
41 magna apud Brachmanes estimatio, utpote legis magistri, vltam profitentes a roluptatibus alienam, 
“ per diem unicl orita comestione contentam. Hanc profeuus vitam Robertus multoa Brachmanes 
“ Christo adjunxit. H* pie Robebti Industrie multas sens&re impugnationes, videbantur enim aliqdd 
44 inrolrcre superstitiosum, sed eas erlcit Robertos, et ill is adhuo utuntur in eo regno Societatis Jens 
44 operarii. Habitum imago representat e Gossipina tela confectum colore in rubrum inclinanti. 
44 Ilium sine ultt subuculk gerunt. Nudis pedibus ut plurimum omnino incedunt, aliquaudo soccos 
44 doobus digitis apprehensos adhibent, capillos in godum supra rertieom capitis colligunt, quos fascia 
44 gossipina pi u res cucumdnnt k con tagout.* 

I shall close this note by the translation of a passage from a worit entitled, 44 Thru-tdbetyin Ckaritra 
Postagam," or 44 Histona Ecrlcsiadra,” w ritten in Tamul and published by the Protestant Missionaries, 
at I Yanquebar iu 1799. This passage is from the section relative to the transactions of the Mitthnariee 
in India , from the arrival or the Portuguese , at page 238 of the work, and under the year 1607. Th* 
work therein alluded, as having been written in 1729, is by the famous Jesuit Missionary Const Aim o 
Josbpiio Beichi, known throughout the South of India, for many valuable compoaitkms in the high 
dialect of the Tamul, under the title of the Vira*Mamum and D hairy a-Nat,ha Swumt This extract la 
from the preface to the Vida VUaccan\ the Elucidation of the Scriptures, written professedly against 
the heretics of Tranqueiar. 


Tr insertion. 

[ t607.] At that time Robert Nobili, called Tai w.\-B6o,haoer, clothing Mmself In the habit of n 
Satiydsi , endeavoured to promulgate Christianity in this country. The secretary to the congregation 
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rfe Propaganda Fide , wrote In 1070 to Pope Invoobmt, that Robert Nobili, although he called 
himself a Brahman , wai not guilty of falsehood.* He is represented with this habit and appearance in a 
picture in the convent of the paulists at Rome, under which i t the following inscription, 1 —“ Father 
« Robert Nobili, a paulist of the city of Ron*j y and of an illustrious family ; a godly and learned 
“ personage, who laboured to convert the heathens 45 years, eating nothing but rice and vegetables, 
« and died happily at Mayilapur (St. Thoml near Madras) on the 16th January, 1656.”-—■* That 
which was written at Yildc&rchi , (the principal residence of Beschi') in 1729 in his praise is as 
follows 'V As the resplendent sun runneth his course in the firmament, but alloweth not his radiant face 
u to be sees, so although St. Thomas, one of the twelve disciples of our Lord Jimjs, and St. XAvizn, 
<* far renowned for innumerable miracles, entered and preached the gospel throughout this country yet 
« for a long time the darkness thereof was not dissipated. At last, as if the obscurity of the night, 
“ tluU elsewhere lowereth over all, had been dispelled by the rising of the sun, it pleased our Lord to 
** turn his gracious eyes towards this country covered by paganism as by a cloud, and one hundred and 
“ twelve years past, to send hither orthodox priests to enlighten all souls. Tatw a-Bod.h aca bw a mi who 
then appeared steadfast in austere devotion, confirmed In the true faith, and perfect in virtue, was 
<< first sent by the Lord, and long resided hew, bright as the morning star. Are not his Can dam , w 
(the Jydna-bodkaca Can dam), “ which, from soundness of religious doctrine, seems as if written in 
M rays of light, and his other works, well known and received as a sun of everlasting brightness that 
« hath never set. From that tima to this, innumerable priests, devoted to their duty, have sucoeeded 
u each other in succession, like an undivided garland.'* (Part of the original is here omitted in 
the printed work). “ But the prayers and sentences from the holy scriptures, commonly used on. 
u the aaa coasts, as corrected by him (Robert Nobili) according to the information he received from 
u the Brd^mams, either from his not comprehending the true meaning of some words, or from Ms 
“ having been wilfully concealed from him, cannot be highly praised .”— ( For his sake charitable 
* collections for the BrMmvu converted to the ChrUSim faith, were at fhb time established in the 
‘ congregation de Propaganda Fide at Rome by the Cardinal Okqbbju ’ (?). 


* TBa fact is that Robert Noaiu u»e» the word Brdkman* always is the mk of priest, as<ndeedUi* rendered 
though not with precision by Sir W. Java \u the intiitatw of 14mu i thus he sails the high pnaat af ,the Jem and hu 
—sa eia Us fUmBritmtH, aad the Either of the church Brdhma-rdiignL 
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Journal of a Survey to the Heads of the Rivers, Ganges 

and Jumna. 


Bt Captain J. A. HODGSON, 10th Regt. N. I. 


As I have had it in my power to explore and survey the course of the 
Ganges within the Himalaya mountains, to a considerable distance beyond 
Gangautri, and to the place where its head is concealed by masses of 
snow' which never melt, I hope, that an account ol my journey may he 
acceptable to the Asiatic Society. I must premise that, as C 'aptain Raper’s 
account of Captain Webb’s survey in 1808, has already appeared in 
the Xlth Volume of the Researches, I have nothing to add to that 
officer’s able and faithtul description of thp mountainous country, passed 
through in the route of the survey from the Dun Vallty to Cajuni , near 
licit al, where the survey towards Gangautri was discontinued in conse¬ 
quence of the serious obstacles which impeded it. I shall therefore only 
give an account of the course of the river above the village of lleital, 
whore I halted to make arrangements for my progress through the rugged 
regions before me, in which 1 found 1 had no chance of getting any 
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supii’ies of grain for my followers: I was coB8»que»Uy obliged tc buy 
grain and to send it off before me, so as to form little magazines, at the 
places I intended to halt at; and as I learnt that several of the Sanjtas 
or spar bridges ever the river had beea-«kstf»yed by avalarrhes of 
snow, I sent a large party of labourers to re-establish them. 

Considering Reital, as a point of departure, it Will be satisfactory to 
know its geographical position. By a series ot observations with the re¬ 
flecting circle of Troughton, and also by his astronomical circular instru- 

• ii 

merit, I found the latitude to be 50 48 28 N. and hating been so for- 
tunate as to get two observations of immersions of the first satellite of 
Jupiter and one of the second, I am able to give a good >d»» of the 
longitude of the place; and the more satisfactorily, aS two of the immer¬ 
sions arc compared with those taken at the Madras observatory on the 
same night, and with which 1 have been favored by Mr. Uoldingium, 
the astronomer there. 

The telescope used by me in observing the satellites was a Doixond’s 
forty-two infches achromatic refractor, with an aperture of two and three- 
quarter inches and power of about seventy-five applied, having a tall 
stand and rack work for slow motion. Tire watch wm a marine chrono¬ 
meter, made by Mouneux of London, and went with the greatest steadi¬ 
ness on its rate, as nightly determined by the passage over the meridian 
of fixed stars observed with a transit instrument. The time of mean.uoon 
when required was always found by equal altitudes. 

Q 
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lMi May, 1817.—Observed Immersion of % lit satalilta ot 


mem tine,’.'.. 10 41 SB 0 

Tie MUM ohserred at the Madrae obserratory,. 10 40 SO 0 

Differenees of meridians io time,. 0 7 S 0 

EitabUshed longitude of Madrat nhsersalory,. 5 11 14 0 

Longitude of Ratal deduced,. . 

By the calculation in the nautical uitnannrh, it vat antielpnted 

that tbit immeation should happen at Greenwich , at......, S 19 33 0 

It took place aa abort at Madrat, at. 10 49 89 9 

Which would make the longitude,. S 10 16 9 

But it U known to bo,....... S 11 14 0 


Difference, 0 0 47 I 

Those fore the error of the 'tables at this time it to bp applied 

to the following immersion : 

10th May, 1817.—I obtened an immersion of the lat satellite, at 16 14 11 1 

Thom it no correspondent obturation at Madrat, but the 
bautleil almanac*, girts for Greenwich, llh.lm. 3 a. 

The abort error of the tablet. 47 1 


a. m. s. 
S 14 10 


X 


Longitude of Reilal deduced, . 


11 0 17 9 11 0 17 9 


S 14 3 1 


S 14 6 6 


Both the observations were made under favorable circumstances, the 
air being still and clear. On the 10th, the satellite began to lose lustre 
about 44; and on the 12th, 50 seconds before its disappearance. 


n. M. t. 

lltb Hap, 1817—I obserred the tamerstan of V 9d satellite, at Reital, . 14 13 35 7 

Same was obserrad at Madrat, . 14 10 41 1 

Difference of meridian,. 0 8 S 4 

Established longitude of Madrat observatory,. 5 SI 14 0 


Longitude of Reilal deduced. 


3 13 8 5 
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This was a very distinct observation, and I followed the satellite deep 
into the shadow, it gradually losing light for 76 seconds before its total 
disappearance—yet it gives a longitude almost a minute East of the 
first satellite, the proceeding night, which leads me to suspect, that though 
I know the seconds were rightly counted and noted, that the minute may 
have been inadvertently noted 13" instead of 12". As there is this 
uncertainty, I will reject the observation s nevertheless it may hp interesting 
to know, supposing that the case, what the longitude could come out: 


Suppose at Reital the immersion took place at. 
Madras, . 


Madras, . 

Mean at 1 nights—1st and 3d satellite,, 


By the nautical almanack the immersion was expected at Greenwich , at, 
It happened at Madras, . 

Giving a longitude of..... 

But the longitude is... 


u. 

M. 

a. 


14 

13 

Si 

7 

14 

19 

41 

1 


7 

6 

4 

5 

21 

14 

0 

6 

14 

8 

a 



C 

0 

n. 

M. 

a. 


8 

57 

42 

0 

14 

i« 

41 

l 

5 

31 

59 

1 

5 

31 

14 

0 


Correction of the tables, 


45 i 


By a mean of several observations taken at Madrat about the time of 
4 Emeriions of the first satellite, which I observed at Mr. Grindall’s 
house near Seharanpur; Mr. Goldinoham finds 5 h 10" 24* for the 
longitude of Seharanpur .—A snowy peak called Sri Canta is visible 
both from Reital and Seharanpur , its position is determined by means 
of a series of triangles instituted by me for the purpose of taking the dis- 













64 


A Survey pfcn* 


tauces and height* of the snowy peaks. I find the angle at tne pole! or 

difference of longitude between Seharanpur station and Sri Cuttia, to tee 

I 14 47 —the peak being East, and at Reital the difference of 

* * 

Longitude of tliat village, and the peak, is found to be 12 6 —the peak 

being East, consequently the difference of longitude of Seharanp:(r and 

Reital, is.!»,«', 41" in TinasOli. 4m. 10 s. 7 

Longitude of Seharanpur by the emersions of the fir* satellite,... b 10 21 

h 14 34 7 

Cut tiie »ea» of the «e«vo4 immersion *f fimt atteilUegiie*-i... 0 f4 6 0 

Meat! or emersion*; and immersions,. 5 14 90 6 

Four sets of distances of tlie sun and mouii with the ielecting circle, on the 8th May, gave Ah. 
■14m. 25s. • 


On the whole 1 think 5" 14* 20' 6 or 78 35 60 7 may be safely taken 
for the longitude of Reital East of Greenwich, 

Rbital, contains about thirty-five I louses and is esteemed a consider- 
ble village; a. usual in the upper mountains where timber is plen¬ 
tiful, the houses are large and two and three stories high. When a 
house has three stories, the lowest serves to shelter the cattle by night j 
tlie second is a sort of granary and in the upper the family dwells; 
round it there is generally a strong wooden gallery or balcony, which 
is supported by beams that project from the walls. - The roofs of the 
houses are made of boards or slates: they are shelving, and pro¬ 
ject much beyond the top of the walls, and cover the balcony, which 
is closed in bad weather by strong wooden shutters or paimels. These 
houses are very substantial and have a handsome appearance at a 
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distance, bat they are exceedingly filthy within, and full of vermin. The 
walls'We composed ofloBg cedar beams and stone in alternate courses, 
the ends of tlie beams meet at the coroew» where they are bolted together 
by wooden pins, Housesof this construction, are said to last for several 
ages, far the Deodar or Chiiopt pine, which I suppose to be the cedar of 
Lebanon,* i&.the-largest, most noble and durable of all trees 

The situation of this village on the.east side of a mountain, the summit 
of which is covered with snow, and the foot washed bv the Bhdgiratki is 
very pleasant. It commands a noble view of the Sri Cdnta, and other 
adjoining peaks of the Himalaya on which the snow for ever rests. 
Snow, also-remains until tlie rains on all tlie- mountains of, the second order, 
which are visible hence, both up and down the fiver. Many cascades 
are formed by the melting; of the snows on the foot of the surrounding 
mountains. One in particular' descends in repeated falls of several hun¬ 
dred feet each, from the- summit of a mountain across the river and joins 
it near Balheri. 

The azimuth of the Sri Cant a peak (determined from the elongation 
of the pole star) is 50 49 29 N. E. and its altitude 9 14 3 5. It is need¬ 
less here to insert the observations of azimuth and altitudes of the other 
peaks seen hence and at other places on the route. In the following 
account of my progress up the river, I have put down such remarks.as 
occurred at the time, and they were written on the spot, and ure here in* 


* II * Us Devdi'ua of Koxbvucu ; the Dvcudura of Sanscrit writers. II. I). 'V. 


11 
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sorted with very little alteration. Though , I am aware, that such -minute 
descriptions of localities must appear tedious; and 1 that many repetitions 
occur, I hope, they will be excused by those, who feeling interested 1 in the 
subject, may have the patience to read the detail 1 . To give general 
descriptions of such rude regions is difficult, if not impossible, and I trust 
that particular ones, though often tedious, wilt be found mote lhithful, 
and to give more precise ideas, of those remote recesses of the Himalaya 
which I visited. Fur this eurf, and that those who are so inclined, may 
be able to know the positions of the places, in my journey, I have put 
down the bearings, and distances in paces, of each portion of the Route* 
with the remarks noted at the time and also the latitudes of the hatting 
places, and these simple data wilt enable any one to trace the distance 
and direction from Reital to the end of my journey. I have only put 
down the bearings in single degrees; they are reckoned from North, 
which I call 360: thus, 180 is South* 270 -West, and so on—except In 
very steep ascents and descents, the paces ityay be taken at 30- inches. 

On the 19th May, I was joined at Reital by Lieutenant Herbert, of 
the 8th Ilegt. N. I. who had been appointed my assistant, and from his 
skill and zeal the survey has received much benefit.—Mr. Herbert came 
direct from Calcutta and brought for me a pair of Mountain Barometers, 
but the tubes filled m England had been broken era they arrived in 
Calcutta: there were some gpare empty tubes which we filled and used 
as hereafter mentioned, but we could not succeed in boiling the-mercury 
in the tubes, to Iree it entirely of air.—The height of Reital above the 
sea as indicated by our barometers is 7108 feet. 
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Having received reports, that the Sanghas were repaired and that the 
grain I sent forward was lodged in the places I directed, I left every 
article of baggage I could possibly do without, and having given very 
light loads to the Coolies that they might proceed with less difficulty, 
we marched from Reital on the 21st May, as follows: 

21st May,. Reital to Tawarra , Thermometer at Sun rise, 5$. £!k 


Faces, Heg/tu 

1 Slight oblique descents through fields. Cross a 

torrent, 10 feet wide, ... 1510 328 

2 Along hill side,, slight ascent and begin descent. 

Flag staff at Reital 8. W»da'r 138. The 

great water fall across the river joins it, at 143 1052 66 

3 First 200 paces 315 along side of hill. Top of 

Salang mountain covered with snow 95 . 592 69 

4 Ascent rocky and rough. Observed some Mica- 

O 

ceous iron ore. Pollang 13: river below ta 

right, 1 mile distant.. 632 45 

5 Leave Pollang 1 furlong to right, Sdlangs 353 

mountain 112. Salang a large village across*? 1040 & 

the river 90.... v. 45. 

6 Descent and cross the Soar river on a Sang ha 5 

paces in length. It falls in a fine cascade 
from a great rock. The scenery very pictu¬ 
resque ; course of tl 
it ioius die Ganges , 


1020 316 
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7 Very rough, along steep side of tb ft rocky 8 #oihi« 

tain of Nartmta\; last 400 paces, steep aseenti 

by short zig-zags. PoUang 169 ; StUang ... 1330 3 

8 Oblique and rocky ascent, open to right^ iugjb 

precipices above to left. Smiling 125......... 1830 67 

9 Crest of the ascent to- it a- very bad and rocky 

broken path, difficult and soma vital danger¬ 
ous in wine places, where a false step would 

o » 

be fatal. Salting 137; Sdtatig mountain 124; 

Reilal 203? PbltaHg '208';' 'CdA/rfe from the 
San.glia generally 5/; Moatli of the Soar- 
159 j. Ganges If mile right and about 2,000 


feet Below,.......... 883 

10 Descend and cross Cajani Nadi rivulet 4 paces, 

oblique rtesceht and better path,. 1320 341 

11 Cajani or Kiijnak Hamlet , ascent, . 350 92 


12 Ilocky oblique asceht; Iieital 206 Sailing 172 2090 72 

13 More heavy ascent of tile Same kind, over frag¬ 

ments of granite mixed with large proportions 

of quartz and feld spar,.. 80S 67 

14 More ascent but not quite so rough.—Here 

slight descent, 

Iieital (my Flag Staff there) 209. Depression 

• ° o • 

of top of the mast 4, 23; Bottom 4 , 30; 

O ii q 

Pollang 214 42; Depression 8 14; Saiang 
187 44; Depression 12 44; Bits or Sdlang 
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peak 144*03; Elevation 11 09 5; Hurt 46 

« 0 i 

20; Depression 4 31; Direction of Dangal 36£; 

o ( 

Highest point of Sricanta 55' 4 7; Elevation 
10 32; Tdtii Gawana 334 31; Elevation 17 
55v Second point 335 J9 8; Elevation 17 
56! Third point 355 06'; Elevatior 17 55. 

Tawarra, a ruinous village of 10 houses, .... 600 12 

Marched the distance in 5- hours and 38 minutes, 

15,052 


From the Soar river to immediately above Tawarra, the path is 
exceedingly rugged, over broken masses of rock; the whole is an ascent; 
and in some places very steep open precipices to the right and high rocks 
above to the left; precaution is required in the footing, and some places 
are very unpleasant to turn, where it is adviseable to go bare footed. 

The mountains are of granite, with various proportion of quartz a,id 
feldspar, of which I have specimens. Heavy rain both on going and 

O 

returning, could not get a latitude. Water boiled at 198; the teinperf- 

Q 

ture of the air being 67. 

At the village of Tawarra , direction of the small lake called Cailac 
Tdl, whence the Dinni Gdrh river issues 71. It is said to be 50 yards 
in diameter, but deep, and is formed by the melting snow; there is a small 
piece of level ground near it. to which the villagers drive their sheep to 
pasture in August. 


S 
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0 

22 d May> Tuwarra to Dangal , Thermometer sun rise 48 

Pacts. Degree* 

cw> r i 

1 Descent through the fields and down the Dell 

steep and slippery. Rhoh (or Rhai) pines and 

the Mohora a species of oak grow here,. 1310 3 

2 Descent to the Etgxe Gdrh torrent.—Cross it by 

a Sangha 15 feet long. Granite rock in large 
blocks, with quartz nodules and bands in the 


bed of the stream.. 1320 70 

3 Descent by the torrent side, leave it and cross a 

crest or ridge. JBuct 160,. 1630 71 


4 The path is along the steep and broken sides of 
a mountain, &c. very bad, last 500 yards diffi¬ 
cult ; turn some what dangerous corners, mouth 
of the Dinni Gdrh 1Q0. The stream about 
20 feet wide, and is a sheet of foam fall* 


ing at an angle of about 20 to the Ganges. 

O 

Direction of the small lake at its head 130; 

Reital 210; Ouri 40; Buci 179,. 1810 42 

5 Oblique descent to rivulet and waterfall of 20 feet, 1010 350 

6 Oblique rocky ascent,... 1320 35 

7 Along the side of mountain rocky: one difficult 

place: here begin descent towards the river— 


Reital 208; Buci 198; Sailing 206; Ouri 

O 

45; angle of depression of our path to the 
river 17. It is 4 furlongs direct to right and 
deep below,.. 


1600 43 
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8 Cross Canaria Gadh (rivulet) 8 paces wide,.. 1710 SO 

9 Down the narrow glen of the rivulet to its 

junction with the Ganges; the whole a descent, 
and in many places bad and difficult, over large 
blocks of rock which have fallen from above, 
end overturned and shattered all the trees, in 
their course. The granite precipices, which 
confine the river at this place, have split and 


fallen in large masses into the bed of the stream, I860 50 

10 Path along the side of tlie Ganges , but above it, 

A cascade opposite falls 800 feet, but not in 

one sheet, river up to 6 ; path rocky,.. 1680 42 


11 Across the river and on its steep bank is a range 
of hot springs; they throw up clouds of steam, 
and deposit a sediment of a ferruginous colour; 
these are the first hot springs I Have observed 
on the Ganges; the river not being fordable, 


we cannot go to them,. 1000 8 

12 Huge blocks of rock fallen to left,,. 580 6 


13 Climb over and under the ruins of a most tre¬ 
mendous fall of the precipices; blocks of granite 
from 100 to 150 feet in diameter are thrown on 
each other, in the wildest and most terrific 
confusion: the peak whence they fell is perpen¬ 
dicular and of solid rock. This fall took place 
3 years ago,... 


2120 350 
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Path better. ........ i.. 

Cross the Ganges b) a Sangha made of two stout 
pine spars, laid from rock to rock. It is a good 
bridge of the kind and about feet wide; 
the space between the pine spars is overlaid 
with small deal shingles which are tied together 
so as to form a platform.—Like all the rest, 
this Sangha is Open on both sides, and un¬ 
pleasant to past, being from the length and 
elasticity of the pines, so springy as to re-bound 
to every step the passenger takes.—The river 
below the Sangha was deep, and very rapid, 
being confined by recks. Its breadth under 
the Sangha as measured by a chain was 50 
feet, height of the Sangha above the stream 30 
feet.—The river is mote expanded above and 
below — Sung has are always placed in lha 

narrowest parts,. 

Tent at Dangal , a small flat so called, on the 
left bank of the Ganges , and at the confluence 
of the Limea, a large torrent—No village here. 
The hailing place is surrounded by high and 
ateep rocky mountains and mural precipices: 
observed some bears climbing among the rocks. 
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Time of marching 5 hoar* and 48 minetoe, a wry laborious journey. 
The path is very rough and merely a succession of steps from one broken 
crag to another; some places were eery difficult. To the Ganges, was 
descent, then we passed along its bank, and at no great height above the 
stream, which though not wide is deep, and impetuous, falling from rock. 
In the less rapid parts pools are formed, where the breadth may be 900 
feet, but generally it appears from 100 to 130 feet wide; several rills be¬ 
sides those noted above, M into foe river; it is needless to say, that they 
fell in cataracts, the sides of the river, bring every where bounded by 
high elifls, The rocks are granite, of much the same composition, as on 
yesterday’s march. The dip of the Strata is abont 15 towards N. B. as 
usual, and the whole line of inclination is visible from foe river toa great 
height above. Water boils at 203—The temperature of the air being 
54. On our return, the Barometer was deranged at this place; It is to 
be remarked, that on going op we did not fill the Barometers, fearing 
they might be broken, and the Mercury spilt, of which we had very 
little; our store of it having been diminished, by those various accidents 
to which every thing that can be lost, or broken, in these rough regions 
is subject. Of these Barometers more hereafter. 

Latitude Observed. 

M. A. Spica. Reflecting Circle, Hodgson's 50 54 52 8 

Lieutenant Hcrsirt’s.... 28 8 

Mean,. 30 54 30 8 
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23d May, Dangal to Siiou 


Jtb 



Facet. 

Dtgrctt 

1 

Lofty cliffs on both sides of the river; path gene- 




rally a slight ascent but rocky and difficult,... 

1005 

14 

% 

Along the bank of the river. On Rocks. Karat 




peak crowned with snow, 43*. Jfanouli Ga'dh, 




torrent falls in cataracts from right bank 15; 




Bus peak 180,... 

800 

3 

3 

Path rocky and rough above the river,. 

1005 

10 

4 

Path ditto, granite rocks, steep and high on all 




sides,. 

1010 

13 


5 Cross the river on a Sangha at Deordni Ghati, 
it is a pew and good bridge of the kind, but 
long and very elastic; height above the stream, 
40 feet, breadth of stream under the Sangha 30 
paces or about 60 feet The high flood mark 
of the stream when swollen appears to be 
about 14 feet, above the present level. A wild 
and savage looking place. Precipice around, 
granite and some black and grey rock of a 
laminar texture —Rocky path from last sta¬ 
tion.—Pines of various .kinds, and the true jleal 
fir grow here: immediately on passing the San¬ 
gha, the path leads over an Avalanche of snow 
which reaches to the ftier’s margin; it is many 
feet thick, and has fallen this year, and 
brought down all the trees to its path. This 
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is the first snowbed we passed over oa the 
Ganges. 

6 Path along right bank. The river a bed of 
foam falling from rock to rock. Five hundred 
yards further on, are the falls of Lohari Naig , 
where the river is more obstructed than in any 
part of its course and tears its way, over enor¬ 
mous masses of rock, which have fallen into it 
from the mural precipice which bounds its left 
(hare. This frightful granite cliff of solid rock, 
of above 800 feet high, appears to have been un¬ 
dermined at Us foot by the stream, and the lower 
and middle part have fallen into it, while the 
Bummit overhangs the base and the river— 
The vast ruins of this fall extend for about a 
quarter of a milej the river has now forced its 
way through, aud partly over the rocks, with a 
noise and impetuosity, wc thought could not 
be surpassed, but on our return in June, when 
the Ganges was doubled in depth, the scene 
was still grander. Jt then j ust covered the tops 
of tile rocks, and one of the fails of the whole 
stream, we estimated at 25 feet perpendicular, 
and below it were more, close to each other of 
little less height. The scene is full of sublimi- 
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ty and wildness, And the roar of Hie water is 
astounding. 

On the right Bank Also* there has Wen a VfeoeM 
large slip of the mountain, but the above 
mentioned on the left hank, is for its height, the 
most formidable foil I ««tr «aw. It knot 
recent. 

7 Cross the Ganges by the Smgha of LokariNnig 
10 paces long aad 95 feet abore the itreate; 
which is here hsfrrow, deep, end has a great 
foil; the ends of the Sangha (which is very 
narrow) are supported on each aide on S great 
tabular grapite rocks. That on the rfcfct 
bank is circular, and 150 feet in circumference. 
It is of a coarse brown granite, with quartz 
intermixed, ted to decomposing in some planes, 
The mountains on both side of die river are 
very steep. On the left bank of the river ob¬ 
served a rill, impregnated with calcareous 
matter, which is so abundant as to incrust every 
thing it touehes very strongly, and we collected 
large pieces of this lime, which to pure, like 
that at Sansar Dhara —This is a singular thing 
in a region of granite... 


1410 


26 
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8 The Lot Gdrh liver joins the Ganger, cross it by 
a good little Mangha. This river is 20 feet 
wide. This test station bos been almost level, 
and a good. 4 and pleasant path, along a flat of 
150 yards wide by the river side, shaded by 
Cakti, Mirei , Om.il, and other trees. From 
the edge of the flat, the rock rises in a gigantic 
mural precipice of about 1500 feet perpendi¬ 
cular, and the same across the the river. Strata 
much inclined. The Lot Gdrh river, comes 
from the snow to (he right, and is very rapid. 

Ganges here expanded and the scenery beauti¬ 
ful. Lot Gdrh up 120. 1500 25 

On our return breakfasted here. 

u. 

Barometer. .23 144 

Thermometer attached 53 
Detached.56 

8 Pleasant path and good by the river side, which 
is more expanded, and the channel not so rocky. 

Breadth 150 to 200 feet, a snow Avalanche 

here, leave the low bed and begin ascent,.... 1008 8 

o 

10 Strong ascent, first 500 paces, East, then 5; here ( 90 

1392 ■? 

begins very steep ascent,.... ( 50 

11 Very steep and difficult descent, open to the left, 

and tlae river deep below, a mural precipice, 

U 
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across the river with well defined strata, k 

o 

an angle of about 45. The strata are to 

arranged in these regions, which are the fed! 

of the Himalycr, but I have observed, that! 

near the tops of the highest peaks, the layers. 

of rock are nearly horizontal. Name of 

above mountain Baldera LUru; steep as it 

is and nearly devoid of soil, the pines never- 

theless contrive to fix their roots in many 

partsofit,. 510 300 

12 Bad and narrow path overhanging the river. 

The Soan Gdd'h (river) joins the Ganges be¬ 
low, to West; course frowsrwwy peaks286, 
appears to be 30 feet wide and not fordable, 
very rapid,... 548 360 

13 Oblique descent, not steep, but difficult ovei 

lumps of broken rock, the ruins of a' slip of 

the mountain,.. 792 5 

14 100 feet of ascent at an angle of 70, rest, descent 

of the very steepest kind; in the Worst part, the 
path is narrow, and over hangs tha river, 2 
or 3 places are unpleasant to pass,. MS 5 

15 Last 1000 paced an agreeable change, being a 

good path where one may walk at ease, Am* 
la ache of snow to rights and a large slip of the 
mountain, the ruins of which obstruct the path, 2500 8 
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16 Bad and rough, here cross the Ganges on a 

Sangha , about 45 feet above the stream, 
breadth of the roaring stream below 17 paces, 
or 42 feet. The bridge about 2% feet wide, ill 
secured and unsteady, it extends from one 
large rock to another. The current extremely 
violent, and the fall of the river great,. 3270 5 

17 A Torrent from the Suci mountain falls in here, 

at this Satogha, on return, barometer 22in. 

90. thermometer, 52.... 

IS Long aseen' to Suci , a decaying village of~ 

9 houses of which 3 only are inhabited. It 
is on the West side of a mountain, and sur¬ 
rounded on all sides, by the Himdlya rocky j> 3000 5 

precipices, crowned with snow. The river 
is about 1,000 feet below, foaming in a con¬ 
fined channel... 

19,394 


As to the march, it was very long ana laborious, we pertormed it in 
7 hours, propably | of it was hand and foot road. The rest except 
the two places of flat mentioned above as usual, a succession of long 
strides or little careful steps from one broken crag to another. The three 
Sanghas over the river, having been lately repaired are not dangerous, but 
too high, narrow, and elastic, to be pleasant to cross: the people from the 
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jlains pawed their very well (three persons excepted) bat many of the moim- 
ain coolies, were obliged to be led over, with their eyes shut, as well as 
ome of the Goorkha sepoys. To get well ever then, it is proper to take 
tareful steps (but not to go toe slow) and to keep ones eyes steadily 
ixed on .the platform, and by no means to look over the side, at the 
oaming gulph below, or to stop or hesitate when on the Sangha. The 
cenery to was in nature’s grandest and rudest stile, wall likeprecipi- 
:es of compact granite bounding the river on both sides, to the immedi¬ 
ate height of 9 or 3,000 feet: above those clifls is snow. 

0 

[altitude Observed. M. A. Spica. Hodgson"; Circle,..30 59 40* 5 

Hekiskt; Sextant,..,30 59 40 

30 59 40 25 


24 th May, Su'd to Derail, Thermometer 0. R 45. 

wv iM# 
Facet. Degrees 
rw> /NAA 

1 Road along dide of mountain, moderate ascert.... 742 46 

2 Crest of rise— Ganges up 14*. ...- 510 46 

3 Descent and cross the Ganges, by a Sangha, length 

of the Bridge 115 feet, breadth 3 feet—breadth of the 
0 

river: below, 82 feet—depth to the surface of the 
water, from the Sangha 19 feet (measured by the 
chain.) This is the best Sangha, on fne river and 
the water below is not so rapid as usual— Jhala 
village of 5 Houses, 340; above Jhala , the country is 
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not at present inhabited,. 

4 A fine view up the river which for several mites above 

this, flows in a more expandfedbed in a narrow valley; 
the fest of the mountains bounding it, are less steep, 
and ara clothed with cedars. Quod path along 
sand and pebbles in the river's bed, the current of 
which more gentle though very swift. The bed 
is about 600 yards wide, end will be oterffawed when 
the river n at its height. Lower line of snow, 

generally, 2000 feet, above the river, though several 

• 

Avalanches reach down to its margin, JAaia 220 ; 
Soan Gadh river (mouth of) 6. The air is very 
cold,..... 

5 Ascent and descent of a rocky point above the river. 

We have now turned the snowy range, seen from the 
plains, and brought it to our right, as will be seen 
by the change in the course; the march from Dangal 
to Suci, and on to this place, may be cousidered, as 
in that gorge of the Himalaya, through which the 
river forces its way, to the foot of those mountains of 
the second oraer, which are the beginning of the spurs 
of the grand range. We have now the great snowy 
peaks on both sides of the river, and it is henceforward 
bounded by them; those to the right, are visible from 
Hindustan, those across the river, or to oor left, are 
not visible from the plains, being hid by the southern 

X 


1300 18 


2000 II 
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ridges. The line of the outlet of the river is very 
perceptible from the plains, and the Sn'cunta peak, 
the western foot of which it washes here, is con¬ 
spicuous from Seharanpur , and the Doab. Prom 
hence onward, the course of ttie Ganges is to be 
considered, as being within the Himalaya, differing 
from the Jumna , in as much as that the source of the 
latter river, is at the south west feet of the snowy 
peaks, seen from Seharanpur , and not within the 
Himdlaya, 

6 Pleasant and level} a snowy peak towards Barrasah 
shews itself up the Soan Gddh : it is called Dumdara , 
arid is very while with, snow; mouth of the Sean 
Gddh 322. Down its bed me plunderers from 
Barrasah, and the western districts of Rawaien 
penetrate in the latter end of the rains. As far as 
Barrasah , the country is uninhabited for six days jour¬ 
ney except at Leuh panch Gong, which is three Coss 
on this side of Barrasah. Those districts are on the 
Ttmse river, and are the seat of numerous gangs of 
plunderers and murderers, who much infest this part of 


the couutry,. 595 

7 Pietty strong ascent, but good path, in the cedar forest, 

obliquing up and down, from the ri\er,. 2200 

8 Pleasant in a forest of many pines,. 438 

9 Ditto; top of oblique ascent. Descent to dell,. 350 
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10 Descent to brow of small precipice, overhanging the 
river which here falls at a considerable angle. 

o 

Mouth of the Haril large rivulet 345, 7 furlongs, 

o 

comes from 30, from snowy peaks. Here forest of 
cedar and the true deal pine which is a tall and 


graceful tree,..... 600 100 

11 Ascent and descent to precipice over the river. Across 

the river is a small plain of ■§• mile wide, where there 

was once a village, called Suor, .. 415 80 

12 Cross a torrent from the snow,... 265 80 

13 Bi Cghti Gddh (torrent) falls in opposite at right an¬ 

gles. Here oblique descent, ceda* 1 forest,. 335 ditto 


14 Descent to the bed of the Ganges, and cross the Til 


Ghur a large torrent, which falls in a most beautiful 
and picturesque cascade of 80 or 100 feet, over a 
rock, bordered and shaded by high feathery pines 

and spreading cedars,... 495 90 

15 Flat, over sand and pebbles of the river bed, here 

expanded,.... 500 75 


On our return we halted at this place to take the altitude 
of two very sharp snowy peaks, which now appeared to 
the south, or to our right. We measured carefully 
with the chain, a base of 165 feet, which was the 
greatest extent of level ground to be found; with this 
base we found a longer line of 1568 feet, and from 
its extremities, determined the distances of the two 
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pe&ksf and their heights above tlie east end of the 
base as follows; 

First peak called Sewnarcha Chauntal, distance 16440 
feet, bearing due south. Its angle of elevation 96 
43 42' and height above the river 6278 feet. 

Second peak no name, but it is a lower part of the 
SrZednta mountain. 

Distance 15374 feel. 

Magnetic bearing 170 43'. 

0 

Angle of elevation 25 55’ 30". 

Height 7473- feet above tbs river. 

Barometer 22 inches, 249: thermometers attached 79. 

Detached 78. 

o 

Last 700 paces 82, and asaent first part fiat,..... 1700 

N. B. On our return we found gooseberries at this 
place: they were of the large hairy kind, and though 
not ripe, made good dumplins,... 1090 


75 

82 


63 

74 


18 Gradual descent, and cross the Kheir Gadk large rivu¬ 
let, by a Sangha , at Derali, a village of 6 houses but 
now deserted, on account of the failure of the crops 
and incursions of banditti,. 810 88 


Miles by the wheel 7“ 6 r being 13200 yards for paces, 14345 


The road to-day, considered as a mountain path, was excellent, two or 
three places excepted. The north bases of the mountains which we passed 
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along, are moderately steep, and are clothed with noble cedars, and various 
sorts of large pines, of which the Cslur and Rhai or Rher are the largest; 
Ctthir is a name indiscriminately given to several of the large leaved pines, 
but the tree so called hero, is the true Deal; it grows tp a great height, 
and bears a resemblance to the common Cslur or turpentine fir, which 
abounds in the lower hills, but which is never seen in company with the 
cedar, (Deodar) I took some specimens of this Deal, it is light and has a 
fin© grain: the Rhai is a lofty pine, it has a graceful appearance, the 
leaves are pendent. The wood of it is net esteemed for building, being 
lieavy and knotty: the cedar is always preferred for that purpose. From 
the Sangha to Berdli, the Ganges flows in an expanded bed with a 
swift current over stuues. Yesterday it was a succession of falls from 
rock to rock, and bounded by frightful precipices. To.<lay the scenery 
was very interesting, the river being bounded immediately to the north 
by the cedar forests; above which, towered the sharp snowy peaks, and 
many torrents and cascades fell from them. 1 never made a more delightful 
march; the climate is pleasantand the weather bright to-day. The village 
of Derail is situated in a rocky recess and commands a fine view of the 
river, and of the north sides of the snowy peaks behind Jamnautri. There 
are three small temples of stone by the river side, they are of good work¬ 
manship. Derail was plundered last year by banditti from the westward. 

O , * 

Latitude Observed M. A. Spica. Reflecting circle, 3i 2 25 

Lieut. Herbert, M. A. D. Sextant,,. 

Mean, .. 

Pole star hid by the mountains as usual 

Y 


31 2 16 5 
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25 th May , Dcra'li , to Bhairo Ghdti. Thermometer , sun rise 54 


Poeet. Dtgrui. 
rvw-i rv^s* 

1 Much rain here this morning, and snow above: steep 

and almost perpendicular ascent, from the village up 
a mass of rock, .... 310 85 

2 Cross a torrent 7 paces wide on a Sangha; path in gene¬ 

ral level on the banks of the river but occasionally 
slippery and bad,.... 1400 78 

3 Road generally level along bank in the cedar forest. 

Cross a large snow avalanche,. 1300 89 

4 Road as above, cross a large avalanche of snow. Cedar 

forest; rocky mountains across the river almost perpen¬ 
dicular, ... 1800 73 

5 Crest of nearly perpendicular, and difficult short ascent; 


crags overhanging and threatening to fall. The ri¬ 
ver bed the whole way broad and strong current. 

o 

Derdli 256 ; lofty peaks cn every tide, rising imme¬ 
diately frenr. the river. This place is 1000 feet above 

it. Cedars of great size here,.... 1210 68 

6 Road generally level, on bank of the river: cross an 
avalanche of great magnitude, being a fell of lamps 
of snow like large rocks, it has brought down, and 
broke to pieces, all the cedar trees in its path; perpen¬ 
dicular, rooky precipices rise immediately from the 
river bed, to the height of 1500 and 2000 feet; high 
snow peaks on all sides, large cedars at their feet,.... 1900 103 
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7 Path as above fn cedar forest Walt like precipices of 

great height rise from the river bed, above them is 

snow,... 1714 105 

8 Cross Liemga a small river on a Bangka, a little above its 

mouth, falls from the snow to right and joins the 
Ganges,....... 857 138 

9 An exceedinglysteepascent; river not visible h“ l elose bel¬ 


low mountains with bare peaks, note blade of herbage 
on their rocky sides. In front Decam snowy peak 105, 
to our left a mountain nailed T’Auf, the 8. side of 
Decani is washed by the Baghirel'hf , and the N. side 
by the Jahni Ganga or Jdhatvi, their confluence 
being at Bhairoghdti. This place is called Ratema, 780 

10 Another steep and toilsome ascent,. 106a 

11 Descent over broken fragments of peak- A rocky-prem* 

pice nearly mural of 1000 feet, overhang* the right 
bank of die Ganges , which here. as usual rushes over 
rocks with an impetuous and foaming: current, In 
front is the gigantic peak Decani rising immediately 
from the bed of the river, on the left thealmost equally 
high one of Thai, below, immense masses ef granite 
overhang the river. The icenery is very grand. 

"Very Ipige «6dn nhe(Sy.. .«,...»»«<•*• 930 

W Jdfailffsriver72. .........•••d-wit- 3*3 

W A sweep from &. to E. brings us to that most lef rific 
and ready aweful looking place called lihairoghati. 


140 

110 


130 

102 
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The descent to the Sangha is of the steepest kind end 
partly by a ladder. The Sangha is inclined far from 
•the level, and as seen from the height above it, cannot 
fail to inspire the beholder with anxiety as to his safe 
passage over-it It is indeed by far the must-formida¬ 
ble Sangha I have seen; the height of the platform 
above the river, we measured by dropping the chain; 
it was 60 feet; one is apt at first sight to estimate it at 
much more, however this height, added to the circum¬ 
stances of the narrowness of th e Sangha (about 2} feet 
wide) its elasticity, and its inclined position, is suffici¬ 
ent to Tender its passage disagreeable, it being (like 
all the rest) quite open at the sides. -It is laid from 
one side of the precipice to the other, the end on Use 
left bank is the highest, the precinices in some places 
are quite perpendicular, in most, neariy so, rising te 
the height of 3000 feet above the stream, they are 
of compact granite; on some ledges 'here is a little 
soil, where the cedars fix their roots. The river 
below the Sangha is closely confined by the wall like 
rocks, which are perfectly perpendicular, and its 
course * thus bounded, nearly to Gangautri. The 
breadth of .the stream is-about 15 feet, and it is deep 


under 4he bridge,.... 600 

14 Turn to the left by a rocky path to our tent,.,.. 280 60 


13,708 
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Which is in a very strange place for. a tent to be in, and one of the 
most curious sights among many here, is to see a little tent pitched under 
vast overhanging masses of rock, at the confidence of these two rivers, 
the Bhagirat'hi and its foaming i ival the Jikni Gangd of as more properly 
ealled the Jo'/weut, the strange and terrific appearance of this place 
(Bh&irog'hult) exceeds the i lea J had formed of it: no where in my 
travels, in these rude mountains, have 1 seen any thing to be compared 
with this, in horror and extravagance. Preeiptoes composed of the most 
solid granite, coniine both rivers in narrow channels, and! these seem to 
have been scooped out by the force of the waters. Near the Sangn, the 
Blidgirat'hi haw itv some places scolloped cut the rock which overhangs 
it The base of these peaks is of the most compact sort of granite, it is 
of a light hue, with small pices of black sparry substance intermixed 
From the smoothnea of the rocks which confine the stream and which 
appear to have been worn so by water, I think the stream must have 
formerly flowed on a higher level, and that it is gradually scooping its 
channel deeper, for it does not appear that the walls which confine the 
rivers, are masses fallen from above, but that they are the bases of 'he peaks 
themselves. Enormous blocks have indeed fallen, and hang over onr 
heads in threatning confusion, some appear 200 feet in diameter, and here 

o 

are we sitting among these ruins, by the fire side at noon.—Thermometer 52. 
What are these pinnacles of rock, 2 or 3000 feet high which are above 
us like! I know not. To compare small with great, I think the aptest 
idea I can form of any thing that might be like them, would be the 
appearance that the ruins of a Gothic cathedral, might have, to a specta¬ 
tor within them, supposing that thunder bolts, or earthquakes had rifled 

Z 
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its lofty and massy towers, spires and buttresses; the parts left standing, 
might then in minature give an idea of the rocks of Bhairog'hdU. 

The great cedar pines those gigantic sons of the snovr, fringe these 
bare rocks and fix their roots where there appears to be very little soil, a 
few. also of the larger deal pine, are seen, but inferior trees do not aspire 
to grow here. The day is dull and rainy, and 1 cast my eyes up at the 
precipice overhead, not without awe, a single fragment might dash us 
to pieces. Avalanches of snow and rock such as we have passed to-day, 
and indeed for these three last days, shew by their effects, their vast 
powers of destruction, for they bring down forests, in their overwhelming 
course, and da^h tire cedars into splinters. These avalanches have all 
fallen this season, they have in places filled up the dells and water courses 
to a great depth with snow, and extend from the peaks to the margin of 
the river. 

A painter wishing to represent a scene of the harshest features of 

nature, should take his station under the Sdngu of Bhairog'hdU or at 

the confluence of the Bkdgirat'hi and Jdhneoi rivers, here it is proper 

to take some notice of this latter river hitherto little kaown. Though the 

Bha'gi'rat'k t is esteemed the holy and celebrated Ganges, yet the Jah- 

nevi is accounted, to be and I think is, the larger stream. From a 

Bra hman who officiates at Gangotri, and who has been up it, I collected 

some particulars which though perhaps far from correct, may serve 
» 

to give an idea of it. By the course of the river is a piss to Bhoat or 
Thibet , by which the people from Reilal and the upper villages of Romaic n 
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go to get salt, blanket cloth and wool, in exchange for grain. The trade 
is trifling, and not more than 100 people go yearly, in the latter end of 
the rains the road is open. They carry their goods on sheep and goats. 
The Brahman has been at the frontier village called Ncilang , it is four 
long, and very difficult days journey.. The first three days are up the 
course of the river, high above its bed, for the most part, but occasionally 
descending to it. It is exceeding steep and difficult. 

1st Day .—They go along the high precipice on the right bank of the 
river—a Sdngd at the end of a long march. Very bad path—no village. 

2d Day .—Having crossed, very bad path to Cartchd a halting place— 
no village. Cedar pines here. 

3d Day .—On same bank of the river to IIa»iouly t a halting place, 
but no village. Not a very long march. 

4rrr Day .—The frontier or (Do-bhdthias) village called Neilang in 

the district of Tungsah , at this village, the river seems (they say) but 

little diminished in size, and there is a Sdngd over it. This man can 

give no account of its origin, except that he believes it comes from some 

hills in Bhoat. The first part of the course of the river upwards, so far 

© 

as can be seen from Bhairog'hdU is 72 N; E and from what I can un¬ 
derstand, it appears that this river has its source to the north of that ridge 
of the Himdlaya, which bounds the BhdgCrat'hi , to the N. E. or on its 
right bank, and that, between Bhairog'hdU , and perhaps the third day's 
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inarch abovementioned, it forces itself through the range. The Brdhman 
says that at the village, and for the last day’s maroh to it the mountains 
are bare of trees, and that they are not the C ylds mountains (i. e. not 
tv hat we call snowy mountains, but t'nui the Cyida peaks towards Gau¬ 
guin are seen to the right, and so they would be, if we suppose the 
course of the Jdhnevi up, to be about N. TO East; and the course of 
the Ganges , is, we know from henoe considerably to the S. of East. By 
the way I may mention here, that Cylds is a general appellation for high 
ranges always covered with snow (in the some way as we say Hi¬ 
malaya or Himachal, (which last indeed literally means snowy peak ). 
At Neilang the houses are built very low, on account of the high winds. 
Travellers suffer much from difficulty in breaking caused as they say by 
the bic'h or bish i. c. exhalations from poisonous herbs which grow on 
the high bare knolls. This frontier district of Tungsah appears to be 
considered to belong, lo wlut tiny evil here liluiat or Thibet, aud they 
pay their land tribute to a collector who comes from Chaprang, of the 
distance or size or direction of Chaprang I could not get any satisfactory 
account, but it appears to lie a Chinese dependency. The district also 
gives to the Raja at Bassdhir a blanket per man every third year, and a 
small complimentary tribute of Ddc'h (raisins) to the G'harwdl Rdjd. 
The inhabitants are called Do-bhushias from their speaking the languages 
of both G'harwdl and Bhoat and they act as interpreters and brokers. 

Tiie exports from Rawaien are, rice, mandwd and pdprd (coarse 
grains) Tobacco and T amashas; Imports, salt, and thick woolen cloth 
and wool. 
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The Rawaien people go in the month of Cdrtic , because the wool is 
then ready, but in the month of Sa'toan the road may be passed, and that 
would be the best time to go. 

Had the season been more advanced and if I had had gram I should have 
been tempted to go up this river, it is an interesting object of future 
research, but theie are maqy Others and one does not know which to 
attend to first, but it is my intention to explore this river next season. 

Latitude observed. Confluence of the rivers at Bhairog’hdtt. 

M. A. Spica. 4 sets 30, 01, 38, • 7 cloudy weather and no other star 
visible. 

Water boiled at 108! The air being 44. 

On return June 3d.—We encamped in a much better place, a small 
piece of flat at the summit of the cliff which bounds the Gauge* on its 
left side. It was a pleasant and secure situation and under the shade 
of the cedars. At this place, about 700 feet above the river, the 
barometer (unboiled mercury) stood at 21'° 524 tern peratureof air 70. 


Latitude of this camp 30, 01, 22,'5 good observations, junction of 

o 

BhugiraChi and Jdhnevi rivers 72 distant 1 furlong. 
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S6fA May-Bhairog'hdti to Gkngatrt^Thermmeter 40 ^ 

frtt*. Jy w. 

rw> rvvrt 

1 A very steep and difficult ascent, we pan along the 
perpendicular face of the precipice by means of a 
scaffolding of two narrow planks, which appear very 
rotten and ill supported at the ends, under the scaffold 
is a Chasm of 300 feet deep. Immediately afterwards 
ascend by ladders, the precipices bounding the river 
being here like walls and these scaffolds and ladders 
are laid from projecting points to enable one to pass, 330 170 
i Throe other passages along the precipices, and over 
Chasms by means of rotten planks, then an exceedingly 
steep ascent by short zigzags to a flat, at the foot at 
Decani peak, here is a small temple of Bhoiro Ldl 
who is esteemed the janitor of Oamgatrf, -at this place, 

pious Hindus leave their shoes,. 475 21 

J Road tolerably level, winds rounds the South West 
tide at Decani peak, the river is about 800 feet be¬ 
low to the right and rising from its bed is a wail of 
mountains of a height 1 find it difficult to estimate, 

o 

below to the river steep precipices—Seim' peak 23P 

Mid nr ( peak 150. 700 140* 

4 Path very difficult, a few paces further on cross another 
frightful chasm by a platform of a foot or 18 inches 
wide—Road over masses of granite piled in confusion, 
they are fragments of a fallen peak. Looking up we 
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tee the tower-like summits of Deeanf almost over* 
hang in g us. The whole way strewed with fall* of 
nek from them. Many traces of bears—. 

5 Wind round the brow of the hill, and corns upon an 

opening when the eye is saluted with a full view of 
Midwrt peak, and in the distance the mountain of 
Rudr Himalaya, crowned by the peak of Dugdi 
towering to a great height, the pure mows ou it shiue 
in the suns rays with dauling brilliancy,... 

6 Bad and slippery path, as before high rock above to left, 

the river deep below to right cedars here,. 

7 Ditto...ditto...ditto...,...* 

8 Rather better path, toe liver dorp below foaming in its 

narrow and rooky bed, meat fantastic great anow peak 
over Gimgotri 119, 

9 Black reeky peak acmes the river-Call it Iron Sides 

. ..*. 


850 


690 

310 

330 


1500 


10 Better path but broken, and a torrent fails in from tho 
snow across tire river 200—lion Sides 129 Cedars— 


Not much ascent wr descent, path hence ohiefiy undu¬ 
lating and lying along the sleep side of the mountain, 3900 

11 A long steep side. River deep below in a steep confined 

channel of light coloured granite. Cedars here Iron 

Sides ... .. 

12 Path as before, across the river is a cascade falling through 

a targe snow bed, the snow reaches in several pto*» 


95 

«**■ 

fws 

160 

140 

196 

133 

133 

127 


720 127 
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Psett. D pelt. 

from the river bed on the opposite side to the summit 
of the mountains which are very steep. We are al- 

o 

most in sight of Gangotrd, .... 390 95 

13 The river flows under beds of snow which have fallen 


into it, from the peaks, and cover it,... 1693 96 

14 Steep ascent and cross a torrent,. 292 32 


15 Pass above a Cascade failing over a precipice pf grey gra¬ 

nite with black sparry spots. Wonderfully, steep 
precipices on both sides of the river, on this side the 

o 

rocks are quite bare and shattery,.... 1082 92 

16 Cross above a Cascade falling from a rocky gorge to the 

left—Path extremely bad. This river below foaming 
Detwefen walls of rock perfectly perpendicular. A 
Sdngd (now destroyed) had formerly been laid over 
at this place, by the banditti who in the rains plun¬ 
der the Ce'ddrndth districts to the Eastward. The 


rocks through which the river flows have horizontal 
strata and the light hue of Portland stone—They are as 
usual,' granite—The cedars hereare poor apd starved— 

Very high bare rocks above to left. Rudr Hima - 

o 9 

lay a a snowy peak 95,. 1510 96 

17 Descent. Gauricund a small flat space by the river 
side—On the opposite side the Ctddrgangd falls into 

o 

the Ganges from 107. It has no claim to the title of a 
River, being merely a torrent trom the snow, of 10 or 
12 feel wide and shallow. It comes out of a rocky 
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gorge, and iu coots* cannot be longer than three or 

four miles,.. 1852 105 

18 Gangotri. Tiie small temple of Gangd Mai and 

Bha giraPhi, on right bank of the Ganges,.. 575 Do. 

16,378 


Thk path to-day was of the worst description, and is on the whole I 
think the most ragged march we have hitherto had, though there are not 
any long ascents. Nothing can be more unpleasant than the passage 
along the rotten ladders, and inclined scaffolds, by which the feces, and 
corners of the precipices, near Bhairog'hdti are made. The rest of the 
way lies along the side of a very steep mountain, and is strewed with 
rocks. The views of the Buowy peaks which are oa all sides, were very 
grand and wild. 

The rocks are of granite, but of a lighter colour than usual, and specks 
of a bright black sparry substance are interspersed in them, at the 
distances of from one to three inches. 

The rivers bed from Bhairog'hdtt to Gauri'cimi, was between mural 
precipices of 2 or 300 feet high; above them was the steeply inclined 
ground, along which our path laid.—Though very rocky, there were 
many places with soil, where the cedars grew, but not large —Above the 
path to our left were bare rocky precipices, on the summit of which the 

Bb 





88 


A SURVEY OF THE 


mow lies: at Gaurlimi and Gangatrt, the riveia bed become* more 
ojien.—The templeat Gangotri, keMundup of stone of the smallest kind; 
it contains small statues or BkdgiraVM , Gangd, &c. and it is built over a 
piece of rock, called BhdgiraehX-Sild, and is about 80 feet higher than 
the bed of the Ganges,■ and immediately above its right bank, there is 
also a rough wooden building at a short distance far the shelter of tra¬ 
vellers.—By the rivers ride, there is in some places soil, where small 
cedar* grow; but in general the margin is strewed with masses of rock, 
which fall from the precipices above—the falls do not appear recent. 

Too much tired to attempt to boil mercary in the tubes to-day.—At 
night, having prepared the'instruments to take the immersion of one of 
Jupiter’s Satellites,- we laid down to Test, but between 10 and 11 o'clock, 
were awakened by the rocking of the ground, and on ranning out, soon 
saw tire effects of an earthquake, and (he dreadful situation in which we 
were, pitched in the midst of masses of rock, some of them more than 
100 feet in diameter, and which had fallen from the elitf. above us, cud 
probably brought down try some former earthquake. 

The scene around us, shewn in all its dangers by the bright*'moon 
light, was indeed very awful—Ou the 2d shock, rucks were hurled in 
every direction, from the peaks around, to tire bed of the river, with a 
hideous noise not to be described, and never to be forgotten: after the 
crash caused bv die falls near ns had ceased, we cjuIiI still hear the 
terrible sounds of heavy falls in the more distant recesses of the mountains. 

We looked up with dismay at the cliffs aver head, expecting that the 
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next shock would detach Mine mine from titan} tad they fallen, we 
could not have escaped, as the fragments from the. summit would have 
flown over our heads, and we should have been buried by those from fhe 
middle. 

Providentially there were no mere shock* that night. This earth* 
quake was smartly felt, in all. pane of the mountains, as well as ia the 
plains of the N. W. provinces of Hiadwton. 

In the morning we removed to the left bank of the river, where there 
is a bed of sand of about 150 yards wide; then is a flat of soil with trees 
of about 20 yards w ide, and immediately above it are precipices with 
snow on them'; here we were much w secure; in the afternoon, indeed, 
the effects of the snow melting, often caused pieoes of rack to fall from 
above, to near our station,, but- we could avoid them oy running over the 
sand to the river side, which could not be done on the right bank; be¬ 
sides only comparatively small pieces fell here, and in day light, so that 
this is much the be>t side to encamp bn.—We bad the curiosity to mea¬ 
sure trigonometrically the height of the cliff, at the foot of which we were 
during the shock, and found it tc be 2745 feet 

This day, the 27th, we had a slight shock of an earthquake, as well as 
so on the 28th. 

Baromelrrs. 

Filled a new and full length clean tube with pure mercury, immediately 

after filling (unboiled), it stood at 20. 890 
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Thermometer attached. .78 
Ditto detached... .68 

Having hung the Barometer up in the tent, and allowed it to acquire 
the temperature of the air and adjusted zero, the fullowing heights we 
observed; 

e 

Thermometer attached Tl\ < upper surface of the 


«* S Inch 

Ditto detached 62 ( Mercury... ...20. 8320 


Second reading an hour afterwards,) • 

„ i .20. 8065 At. Th. 69 

Mercury upper convex surface^ 

0 

ties ••imiissmi 75S5 Dcti do. 67 

. 7410 

Ther. « 

An how afterwards upper convex,a....20. 8255 72 

o 

Lower line...... 8080 6t 

Afternoon, outside of the tent three hours after filling the tube; 

Mean at 4 o'clock.. ...,..,20.7843 57 

There were very few and hut small (Air) bubbles in the column, and 
the vadium was evidently pretty good, as shewn by the smart cracking of 
the mercury against the top of the tube. 

Water boils.. .196 

We now begin to boil the mercury in the tube. The tube as 
usual broke. None hut a professed artist can expect to succeed in this 
difficult business, once in ten limes,—With the unboiled mercury, there 
must lie an error, but it should not, I think, affect the heights more than 
200 feet, and generally not 100 feet; and as under the present circum¬ 
stances we cannot do more, we must be content with such approximate 


Lower part of head of column | 
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altitudes: and I reckon it of some consequence, to have the heights of 
these places even within 200 feet, as hitherto no idea could be formed 
Ion the subject. 

When a tube is filled with unboiled mercury, which of course con* 
tains air, it stands at first higher than it ought, from the air dilating the 
column; but, after a short time, much of the air escapes into the upper 
part of the tube, where the vacuum ought to be, and there expanding, 
presses down the mercury in the tube, thus making it lower than it 
should be. The mean height will not differ very much, perhapB not more 
than two tenths of an inch, in moderate heats, from that shewn by a 
boiled tube. 

The barometers I had, were 2 out of 6 sent from England, to the 
Surveyor General’s Office; they were made by Berge, and are very fine 
instruments, but so little attention hed been paid to their packing, that 
the tubes of them all were found to be broken, when they arrived in 
Calcutta, as well as most of the thermometers belonging to them: there 
were spare, but unfilled tubes sent with them, and some of these would 
not fit. 

Whenever barometers are sent, there should be to each at least 6 spare 
tubes filled in England by the maker, and hermetically sealed, and these 
should be carefully packed in separate cases of copper or wood, lined 
with flannel, and the scale downwards should go to IS inchest the 

C c 
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scale of these bardmeters only reaches to 19 inches. In instruments 
intended for India, solidity should be considered; ve want those which 
will do their work effectually, and are not anxious that they should be 
email and easily portable, as we can always here find means of carrying 
them. The mean height of the column, by such observations as I 

In | 

thought most to he depended on, is 20. 837 $ the temperatures of tlie 

O 0 

air and mercury being 73. and 63. From which, the height of Gangautri 


s*t , 

above the sea, calculated by M. Raymond's method, is. 10319 4 

By Dr. Hutton’s method...IC306.6 


Latitude observed 27tA and 28 tk May, 1817. 

By me, reflecting circle, alterna'e faces, mean by A. and 

B. Libra.30 59 29 

Large Sextant by Beroe —Lieutenant Herbert, 4 sets ditto, 35 5 
By me, reflecting circle—8 circummeridionai altitudes 
of Spica, being 24 indexes, on alternate faces. 27 1 


Mean latitude of Gangautri. .30 59 30 5 


These were good observations, and refraction is allowed on the alti¬ 
tudes, according to the barometer and thermometer | and all other correc¬ 
tions for preoession, aberration, nutation, drc. are applied as usual. 


The pole star could hot be scon on account of the height of the cliff*, 
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nor any star to <be south lower than those observed.—The same cause 
most unfortunately prevented our being, able to observe any eclipses of 
Jupiter’s Satellites here, or the occultation of the star ^ Libra by the 
Moon, and I was sorry to find that my chronometers could not be depen- 
ded on to shew the difference of longitude in time: though they are of 
the best kind, and bung in gimbals, no method of carriage that 1 had 
then adopted could prevent them feeling the effects of the short and con> 
tiuually repeated jerks they received from the uneven steps, which the 
man who carried them on his back was obliged to make. Nolhing 
except a staff can be conveniently carried in the hands, as they are so 
frequently employed in assisting the feet in difficult places.. 

The mean breadth of the Ganges at Gcmgotri was (measured By the 
chain) 43/eet, depth 18 inches, and nearly the same depth at the sides, 
as in the middle: the current very swift, and over large rounded stones.— 
This was on the 38th May, the stream was then in one channel, but the 
effect of the sun in melting the snow was at that season so powerful, 
that it was daily much augmented; and on our return to Gangotri, on the 
2d June, the depth of the main stream was 2 feet, and it was a few feet 
wider (but I did not then measure the width); several shallow side chan¬ 
nels had also been filled in the interval, nod on the whole, 1 estimate, that 
the volume of water was doubted* 

Though the frequency of the earthquakes made us very anxious to 
get out of our dangerous situation in the bed of theriver, we resolved, as 
we had come so far, to leave no means untried to- trace the stream as far 
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as possible, and accordingly set out on the morning of the 39th of May, 
hoping to arrive at the head of the river in the course of the day.—The 
two Gangotri Brahmint could not give any information as to how far it 
might be distant; they had never been higher than Gangotri, and assured 
us, that .no persons ever went further, except the Milnshi. who appears, 
by the account in the Asiatic Researches , to have gone about 2 miles. 

If a. James Frazer visited Gangotri in 1815, and was the first 
European who did so. 


May 99th. From Gangotri, forward up the Ganges. 

SSW 

Pacts. 

1 Pass avalanche, and fragments of rock newly 

fallen, and which cover the path. 600 

2 Ascend a snow bed, which covers the river, it is 

about 30 feet thick.. 524 

3 O ver the snow bed, and descend to tne open stream. 

Here a gorge of huge racks obstructs the 
stream; they have all fallen from above...... 397 

N. B. The Brahmins say, they never heard of any 
rock or place called the cowa-mouth or Gao 
muc'h, or any thing like it, either in sound 
or signification.—We did not see or hear of 
any image whatever. 

4 River flows under a snow bed; a rill of water 

from the snow to right. High precipices on both 
sides, all the wav.. 278 



Digress. 


o 

88 

ditto 


ditto 
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5 Alternate avalanches of snow and rock recently fallen*— 

River under an avalanche of 500 feet thick, the snow 
hard and frozen ..... 

6 In rocky bed of the river. Ascend a rock' 35 feet high 

by climbing. River much confined, and the fall great 

7 A great fall of the peaks.—River bed filled with fallen 

rocks, and difficult to pas*.—The stream, a succession 
of cataracts. High peaks above.. 

8 Over fragments. Here the river falls oat of a snow 

bed, in a cascade of foam: ascend the great snow 
bed..... 

9 Strong ascent of the snow bed. which is about 100 feet 

thick, over the river.. 

10 Cascades of the river. Pass through masses of tacks) 

difficult to climb; preoipioef afccHre.J 

11 Cross a torrent 6 feet wide and 9 inches deep; it comes 

front a cleft in the peaks to the left; River here 
under a snow bed? ftom iastStatWiv a rddtj path 

12 River turns the foot of high snowy peaks to the right: 

precipices quite perpendicular to the left—Jtudra 

o 

Himalaya, peak 97.. 

13 Finding dial the head of (he river must be nore distal 

than we expeoted, we sou hack to GNMge#r for a 
small tent..... 

14 High mural preeipioes rising immediately from the river 

Dd 


900 SO 
485 80 

691 SO 

500 ditto 

221 80 

( 90 
1000J 60 

l 

969 82 

SS3 82 

50 103 
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to the left: snowy peaks to the right, their summits 

about 6000 feet above us.... 340 110 

IS Cron the river at some falls. We leaped from rock 
to rock with some difficulty.—Large riH to- right s- 
present general line of snow about 300 feet above 
us.—To the right, the faee of the mountain has 


■lipped.... IK) 3L5 

16 Bkojpattm (i. e. birch) jmgle to the right with some 

pines, but small and stunted.—Great mural preci¬ 
pices to the left...,....... 808 110 

17 Begin to pass a great mote bed, from under which the 

river falls in a cascade.—Heavy slips of the mountain 

to the right.... 024 ditto 

18 Ascend a very steep mass of snow, which coven the 

river| it appean to be 300 feet thick.. 340 360 

13 Cross a rill,—To the right above us, are sharp snowy 
peaks 6 or. 7000 .feet high, at their bases is some 


soil, and loose stones, in which birch and small fin 


grow .mm ... ..j.....),, 

80 Up the rooky bed of the river, and here asoend a very 
large snow bed, which reaches from the top of the 
peaks to the right to the river, and conceals it: the 
river bed here more expanded. The feet of the 
mountains to the right not so steep as hitherto. To 
the left are precipices. Saw some musk deer among 


758 110 
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Psftl. Dtfrvt. 

the recks.—From the top of the snow bed, a noble 

o „ „ 

snowy peak (8t. George) appears, bearing 132 38 5 
Altitude................. 10 40 3 

A snow peak behind us, distant about SO miles, 

bears........S84 24 

Altitude. 3 02 1478 ditto 


Total Paces 12,220 


Above the left bank of the river, and by the side of the snow bed, are 
some birch trees and small long leaved firs, but no more cedars.—This 
being the only convenient or safe place we could see, we halted here. 
The river is perceptibly diminished in bulk already, and' we hope that 
to-morrow we may see its head.—The march to-day was most toilsome 
and rough through rite loose fragments of rock which daily fall at this 
season from the peaks cm either side to the river, in the afternoon, when 
the sun melts the snow.—Travellers should contrive to gain a safe place 
byrnoon, or they may be dashed to pieces*. 

It was very cold at this place, and froze all night, but we had plenty 
of firewood from the Bhnjpatra trees.—The soil was spungy, and full of 
rocks.—The silence of the night was several times broken by the noise 
ef the falling of dislanFavalanches. 
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By the barometer, it appeared, we were 11,160 feet above the sea.— 
Water boiled at 193 of Fahrenheit. 

A little tent, which one man carries on his back, came to us; but in this 
trip, we eat and slept on the ground, and were well pleased to. have got 
so far beyond Gangotri, hitherto the boundary of research on the Granger. 

Latitude observed.,.30 58 59 

The place we paw-xi the night on is elevated above the left margin 
of the stream, being a sort of bank formed by the ruins of fallen peaks; 
but as the falls are not recent, nor the slope so steep, as in most places, 
the birch trees and various sorts of small pines and mosses have had 
time to fix their roots, and afford fuel and shelter.—-A very long and 
deep snow avalanche reaches from the peaks above the left bank, down 
to the river, and conceala H. On the opposite side of the river, the clifls 
are of great height and mural, except in one place where a tremendous fall 
baa taken- plane, encumbering and obstructing the bed of the river. But 
theeo ruiea aoo to fitaplepfc that the traveller scrambles through them 
with 1 itils regard, swept- where the freshness of the fracture of the fallen 
masses of rock warns him to mead- Iris pace, and get as soon as possible 
out of danger. 

May 30th. Birch Tree, Halting place, forward. 1her. Son rise, S3 

Set offfrom, the middle of the enOw bed. £l>; 

J >-rV\S 

P<ku. Jkgrttu 
r*» a/*» rwv 

1 A torrent 8 feet wide, 5 inches deep, joins the-river. Its 

o 

edges are frozen. 328 133 
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3 Cross a high avalanche of snow, which conceals the 
river; it is very hard frozen. The bed of the river be¬ 
gins to be wider; large isicles hang among the rocks 903 

3 Ford a rivulet or torrent from the left 11 feet wide. 

Rocky and rough.—‘Gradual ascent.,.. 3413 

4 Gradually aseending among rocks. To the left high 

cliffs of granite, but not so steep as before. To theright 
snowy peaks, their summits about 6 or 7000 feet high, 
distant about 3 miles. The river bed is here about 
3 furlongs wide, and frill of stones. Riyer Certainly 
diminished in size; it is yery rapid, its bed being an 
ascent. We are now above the line of vegetation of 
trees, and past the last firs.—The birches remain, but 
they are only large bushes; lAurels also are seen, and 
a sort of, I believe, litchcn, which grows in the rocks.— 

The noble 3 peaked snowy mountain shines in our 
front, and is the grandest and most splendid object the 
eye of man ever beheld. As no person knows these 
peaks or their names, we assume the privilege of na¬ 
vigators, and call them St. George, St. Patrick, and 
St. Andrew! St. George bears 139, St. Patrick 132 30. 

N. B. On going further, we saw another lower peak be¬ 
tween St. George and St. Patrick, which we called St. 
David, and the mountain collectively, the 4 Saints. 

5 A fall of the river of 12 feet over rocks, and a succession 

of smaller falls.—The inclination of the bed of the 

£ e 


Dtgretj, 

ditto 

ditto 
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river is considerable! it is filled with blocks of granite, 
white, yellow, and red, and we saw some flmt. Very 
difficult moving here.—Great slips of the mountain 
to the left... ..... 

6 Most difficult.—Over masses of rock, which have fallen 

from above to the stream.—-This station is fttH of 
peril, being a very recent sRp of the whole fkoe of the 
mountain to the left.—The broken summits cannot 
be less than 4000 feet high; blocks threaten to feO, 
and are indeed now continually coming down: I haw 
not seen so dangerous a slip.—The ruin extends about 
half a mile; every person made the greatest haste to- 
get past this horrid place. The fracture of the rocks 
is so fresh, that I suspect this havoc must have bees 
caused by 'the earthquake of fhe 96th, for we htthfl a 

r 133 

great crash in this direction ..1359 < to 

U40 

7 Over snow for the most part. An enormously high and 

extensive snow bed in sight,, in front: it entirely con* 

ceala the river, but the stream is yet 20 feet wide.... 615 180 

8 Snow all round, and above and below, except where it 

has melted just here, on a convenient flat, between the 
river and the feet of the mountains to the left.—All 
beyond is an inclined bed of snow, as far as the eye can 
see, and there is no firewood; so we must halt here;— 

Call it halting place, near the Dcbouche of the Ganget 447 130 
Proceeded forward to reconnoitre, and returned..1034 


fmt. Dtgrut. 


980 139 
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0 Up the river, and along snow,—Mount Moira 170, pyre- 
« 

mid peak300 ...........8071 

Return to Q, 8 tohait forthe sake of firewood. Deduct 1034 


7037 


Tan u an excellent and safe place; no peak can Ml on us; 5 com¬ 
panies, or even a battalion, might encamp here. -Sublime beyond de¬ 
scription is the appearance of the snowy peaks now so dose to us. The 
4 Saints at* at the head of the valley of snow, and a most magnificent 
peak, cased in snow and shining ioe, stands like a giant to the right of 
(he valley: this we named mount Moira. The snow valley, which hides 
the river, appears of great extent; to-morrow will shew what it is. 

We experienced considerable d HE cutty In breathing, and that peculiar 
sensation which is always felt at great elevations, where there is any 
sort of herbage, though 1 never experienced the like on the naked snow 
beds, even when higher.—Mountaineers, who knows nothing of the 
thinness of the air, attribute the faintness to the exhalations from noxious 
plants, and I believe they are right, forasickening effluvium was given out 
by them here, as well as on the heights under the snowy peaks, which I 
passed over last year above the Setlej; though on the highest snow, 
the faintness was not complained of, but only an inability to go far with¬ 
out stopping to take breath. 
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Barometer. —The tube heated, and then gradually filled with mer¬ 
cury, half an inch at a time, and the bubbles which were perceptible 
driven out by gently beating against the places they were seen at: 

locbaa 

The mercury stood at..18. 854 

o 

Detached thermometer.55 

Attached ditto. .53 

Height of the place, above the level of the sea 12,914 feet 
Water boils at 192}:°; which, according to Mr. Kiewan’s table, answers 

la. 

to a barometer of 19. 5, 

We are about 150 feet above the bed of the river. By day the sun is 
powerful, although we are so surrounded by snow; but the peaks reflect 
the rays.—When the sun sunk behind the mountains, it was very cold; 
at night it froze. High as we are, the clouds yet rise higher.—The colour 
of the sky is a deep blue.—What soil there is. is spum^f.—A few birch 
bushes are yet seen; but a large and strong ground tree or creeper over 
spreads the ground, somewhat in the manner of furze or brambles; and it is 
a curious fact that the wood of this, is, we think, that of which the cases 
of black lead pencils are made, being pf a fine brittle, yet soft red grain; 
and the smell is the same as of that used for the pencils, and which has 
hitherto been called by us cedar. I have specimens of this wood; it is 
called, 1 think, Chundun; I saw it on the summit of the Chour peak, and 
in the snowv regions of Kunavr, but did not then examine it.—It will be 
found, probably, that the Pinxu Cedrus or Cedar of Lebanon is the Deodar 
(or as it is called to the Westward, the Kailou), and no other.—Nor' do 
our mountain cedars (24 feet in circumference) yield in size or durability; 
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to those ol 1. :banon. But this Chandan (miscalled Cedar) is not even 
a tree; it may be called a large creeper, growing in the manner of bushes, 
though it is very strong, and some of its arms are as thick as a man’s 
thigh:—of this, and also of the great Cedar (Deodar), and of other 
pines, I will send specimens. 

Latitude. 

Lieutenant Herbert. —5 observations, by Sextant, 
of Meridian Altitude, Pole Star, and $ minoris.... 30 56 37.5 
My observations, reflecting circle, reversed faces, M. 


Alt. Polaris....... 0 0 32.5 

Mean. 30 56 34 5 


All good observations .—The particulars of them, as well as of all 
others, I have preserved. 

The strata of rock, (where exposed), near the summits of the grand 
snowy peaks, was very nearly horizontal, as I observed it to be, last year, 
at the summits of the peaks above the Setlej; though in lower parts of 
the Himalaya, it is generally seen deeply declined, as observed between 
Dangul and Soolcie , as well as at Jumnotri, &c. 

The colour of the high rocks on the four Saints, appeared to be of a 
light yellow mixed with brown or black. There being a small piece of 
level ground here, a primary base was measured on its longest extent; it 
was 319 feet; with it a longer base of 667.2 feet was obtained, favorably 

F f 
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•ituated for taking the heights and distances «f the peaks in front. That 
being but short, and no otl»er to be had, great care was taken in 
observing the angles and elevations; and they were repeated both with a 
fine theodolite, and reflecting instruments, (my circular instrument could 
not be safely brought beyond Reital). The angle of altitude of peak 


St. George was... !‘4 07 

.fort 

Its height above the present station. 9326 6 


The station above the sea, according to the barometer.12,914 

Height of the peak above the sea, feet. .22,210 6 

Distance of St. George 38,240 feet 
Latitude.... 30 52 29 1 


Bearing, corrected-for variation, is 132 20 or 42 20 S. of 

St. Patrick, height above the station.. 9471 0 

Station above the aea ....12,914 


Distance 42,480 feet, and iieight above the sea, feet 22,385 

Latitude.30 51 35' 8 

Corrected bearing S. of East 46 44 
A sharp peak across the river;—call it the pyramid; angle of elevation 
taken with reflecting circle, coriected for the distance of the eye, to the 


mereui y ........ 32 57 9 

Height of the peak above the station.. 8,052 

Station above the sea.. 12,914 

Height above the sea. feet 20.966 
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Distance.14,800 fret. 

Latitude.30 54* 46" 7 

Correct bearing.... 77° 00 S. of E. or 167 


A rock on the great snowy bed, over which we are to pass, proved to 
be distant 9044 feet, and its height above this place 984 feet, the angle 
of elevation being 6 15, which is the general inclination of the snow 
bed; as our progress was continued far beyond this rock, it'will easily 
be imagined that the crest or summit of the bed, then distant 5 or more 
miles by estimation, must have a very considerable elevation. 

We had brought very few Mowers onwards from Gangotrf , but 
here we sent back every one we could possibly dispense with, that our 
small stock of grain might subsist the remainder, who were a few trusty 
fellows (Musulmans), 2 Gorc'ha Sipdlus, and a few Coolies, for two days 
or three if possible, in the event of our being able to get over the snow in 
front. And I sent orders to the people at GangotrC to leave grain there, 
if they had any to spare, and if they did not hear of any supply coming 
from lieital, to make the best of their way back till they met it, and then 
to halt for us, and send some on to us.—Having made all the arrangements 
we could, on the important head of supplies, and made observations, we 
bad leisure to admire the very singular scenery around us, of which it is 
impossible to give an adequate description. 


The dazzling brilliancy of the show was rendered more striking by 
its contrast with the dark blue colour of the sky, which is caused by 
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the thinness of the air;'and at night, the stars shone with a lustre, which 
they have not in a denser atmosphere; it was curious too, to see them, 
When rising, appear like one sudden flash, as they emerged from behind 
the bright snowy summits close to us, and their disappearance, when set¬ 
ting behind the peaks, was as sudden as we generally observed it to be 
in their occultations by the moon. 


W? were surrounded by gigantic peaks, entirely cased in snow, and 
almost beyond the regions of animal and vegetable life, and an awful 
silence prevailed, except when broken by the thundering peals of falling 
avalanches; nothing met our eyes, resembling the scenery in the haunts 
of men ; by moonlight, all appeared cold, wild, and stupendous, and 
a Pagan might aptly imagine the place a fit abode for demons.—We did 
not see even bears, or musk deer, or eagles, or any living creature, except 
some small birds. 

To form an idea of the imposing appearance of a snowy peak, as seen 

o 

here under an angle of elevation of nearly 33, and when its distance is not 
quite 3 miles, and yet its height is 8052 feet above the station, one should 
reflect, that if even when viewed from the plains of Hindustan, at angles 
Of elevation of ofie, and one and a half degrees, these peaks, towering 
over many intermediate ranges of mountains, inspire the mind with ideas 
of their grandeur, even at so great a distance; how much more must 
they do so, when their whole bulk, cased in snow from the base to the 
summit, at once fills the eye.—it fells to the lot of few to contemplate 
so magnificent an object, as a snow clad peak rising to the height of 
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Upwards of a mile and a half, at the short horizontal distance of only 
2\ miles. 


1 

2 

S 


May 31 st. From halting pface, forward. 

Along, and above the tight bank of the river, rocks and. 
snow........ 

Descent to the bed of the qver, enclosed by rpoks.,.... 

A most wonderful scene —The B'hagirat'hi or Ganges 
issues from under a very low such at the loot of the 
grand snow bed—^The river is here bounded to the 
right and left by high snow aud rocks; but' in. front. 


P*eet. 


1445 

864 

511 


*1 . 
Dtgreet. 


133 

198 

140 


over the Debowche , the mass of snow U perfectly 
perpendicular, and from the bed of the stream to the 
summit, we estimate the thickness at little lessithah 
300 feet of solid frozen snow, probably, the accumula¬ 
tion of ages j—it is in layers of some feet thick, each 
seemingly the remains of a fail of a separata year. 
From the brow of this curious wall of anew* and is** 
mediately above the oudnt of the stream, large and 
hoary icicles depend; they are formed by the freez¬ 
ing of the melted snow water of the top of the- bed, 
for in the middle of the day; the sun bhpOwerful, and 
the water produced by its action falls met this place, 
in cascade, but is frozen at njgbll— The Gangotri 
Brahmin who came with us and who is only aa 
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Illiterate mountaineer, observed, that he thought fw ' 
these icicles must be Maha'd^va’s hair, from 
whence, as he understood, it. is written in the Afafrtra, 
the Gauge* flows.—I mention this, thinking it a good 
idea, but the man had never heard of such a place, 
as actually existing, nor had he, or any other person 
to his knowledge, ever been here,—In modern times 
they may not, but Hindu* of Research may formerly 
have been here, and if so, I cannot think of any 
placate which they might more aptly give the name 
of a Cow’s Mouth, *han to (his extraordinary Du- 
Louche .—The height of the arch of snow is only suf¬ 
ficient to let the stream flow under it. Blocks of snow 
were falling about us, ao there was little time to do 
more here, than to measure the size of the stream.— 

Measured by a chain, thwmean breadth was 27 feet— 

*1 he greatest depth at that Iptica being knee deep, or 
18 inches, but more generally a foot deep, and rather 
less jusf-at thfe edges, say § or 10 inches.—however, 
call the meah depsfo tj inch mu— Believing this to he, 

(as I have every lUSioe to tapphewitis), the flint ap¬ 
pearance of the fkuxwand'true Grange* iA day light, 
saluted httr with a Bugle march, and proceeded, (baa¬ 
ing to torn a little back to gainan obiique path}, 
to tKrtflp erihedmow bed) harag m ean bed it, to 
the left. 
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4 Pretty •W«t «aot op to the inclined bod qf mow. ' w ' ' w ' 

This -not oollectroo at mum m about Ij- miles in 
width, filling: op Uk whole apace between the feet of 
the peahs B» the right and left; we can see tta surface 
forward %o the extent of 4 or t mttet or more to 
where its it bounded, on the left, by the feet of the 4 
Saints, and to the fight, by enow sours from other 
mouafedits betond inotint Maifat these last spurs ra* 
ther overtop the feet of the Saints, and to them, and to 
the place where wo judge tkemftaridge,isallas- 
cent over wo*,.—Pyramid peak 28®—Mount Moira. 

180—St. George 139—St. Andrew 133...... 1400 144 

o 

5 Ascent of the sasse Usd generally acclivity I, but we 

pass ever small hollows in the snow, caused by its 
irregular subsiding.—A very dangerous place; the 
snow stuck full of rubbish, and rocks imbedded in 
it.—Many rents in the snow appear to have been 

recently made, their sides shrinking and falling in. 

« 

A man sunk into the snow, trad was got out not with* 

-out some delay. The bed of the Gemget is to the 

* 

right, but quite concealed by the snow.. 509 do. 

In high hope of getting on to what may be at the top 
of the acclivity, we have come on cheerily over the 
hollow and treacherous compound of snow and rub* 
bid), but mw with bitter regret, we both agree that 
to gsemeimpMnbkl The sun is melting the snow 
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fm\, Dtfrtti, 
fW> 

on ail aides, and its surfaop will not bm os any 
longer. I have sunk lip to my neck, as well as others. 

The surface is more and mote ragged, and broken 
into ttnfobe, rift*, and vavioM of mam with steep 
sides.—Ponds of water form in the bottoms of these, 
and the large and deep pool* at the bottom* of the 
snow hollows, and which were in the earlier part of 
the day fro sen, are now liquid. It is evidedt, from 
the felling in of tfto tided of the rents in the snow, 
that there are hollows below, and that we stand on a 
treacherous foundation.—It w one o'clock, and the 
scene foil of anxiety atad aw* The avalanches fall 
from mount jfloira with the noise of thunder, and me 
fear our unsteady support may be shaken by the 
shocks, and that we may Aik with it. 

8t. George ISO 45 altitude If 49 
Pyramid 955 83 da 96 49 

u 

Inclination of the snow bed about f, what appears the 

o o 

highest part of snow bed, ahead 153—Altitude f« 

No time to take more .. .... 1427 155 


€156 


An here we were obliged to return 1 Had it hear passible to have 
got across the chasms in the snow, we would have made every exertion, 
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■9 anxious were we to get forward; but onward, their sides were so 
steep, and they appeared of such great depth, that I do not think it 
would be poanUe to paas them, (this year at least), even if the snow 
was not, as at this hour, soft, and the bottoms of the chasms filling with 
water. Be that as it may, they are now utterly impassable. At this 
season snow must fall here, whenever it rains below, so that it does not 
acquire such hardness on the top, as it dqes on the avalanches we have 
hitherto passed, where no new snow at present falls.—We now set out 
on our return, and not too soon, as we found, fur the snow was so soft, 
and the increase of the water so great, that though we went with the 
most possible expedition, it was only by 2\ hours hard labour of wading, 
and floundering in the snow, and scrambling among rocks, where they 
would give a footing, that we reached the turf, tired and bruised with 
fails, and the akin taken off from our faces and hands by the sun and 
drying wind of these elevated regions. 

It now remains to give some account of this bed or valley of snow, 
which gives rise to the Ganges. It appears that we passed up it, some 
what more than a mile and a salf.—From our last station, we could see on¬ 
wards, as we estimated, about 5 miles, to where there seemed to be a crest 
or ridge of considerable elevation, though low when compared with the 
great peak which flanked it; the general slope of the surface of the snow 

o 

valley was 7, which was the angle of-elevation of the crest, while that of 

o 

the peak St. George, one of those which flanked it to the left, was 17 
49.—In the space we had passed over the snow bed, th£ Gauges was not 
lobe seen; it was concealed, probably, many hundred feet below the sur- 

H h 
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face; we Ui a fair view onward, and then wal m rign of the river, 
and 1 am firmly convinced that its Jirit appearance in icy is at the d»- 
bauehe I have described; perhaps indeed, some of those various chasms 
and rents in the snow bed, which intaeseot it ia adl sOrt of irregular direc¬ 
tions, may occasionally let in the light On some part of the bed of the 
stream, but tire general tine and direction of R could only be guessed at, 
as it is altogether here far below the broken snowy surface.—-The 
breadth of the snow valley or bed is about a mile and a half, and its 
length may be fij- or 7 miles from the debomhc of the river, to the summit 
of the slope, which terminated our view; as to the depth of the snow, R 
is wwpoeabW to form a correct judgement, but it must be very great.—It 
may easily be imagined, that a large supply of water is furnished at this 
season, by tire melting of this vast mass in the valley, as well as by th* 
melting of that of tbs great peaks which bound it. From their bases, 
torrents rush, which cutting their way under snow, tend to the eentre 
of the valley, and form the young Ganges, which is further augmented 
lty the Waters which filter through the rents of the snow bed itself.—In 
this manhar, all the Himalaya rivers, whose heads I have visited, and 
peered over, are formed; they all issue in a full stream from under thick 
beds of mow, and differ from the Ganges, inasmuch as their streams. 
&Te least and so are their parent snows.—On mjr return down the snow 
valley, we passed nearer to its North side than in going up, and saw 
a very considerable torrent cutting under it from the peaks; this was 
making its way to the centre; at times, we saw it through rents in the snow, 
and at others, only h ard its noire: as there must be several more such 
feeders, they will be fully sufficient to form such a stream as we observ- 
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sd the Bangn fa be at the: ds&oudSe, mthe apace o£ 6 at 7 mites. _ 

I am Mly satisfied* that if we could bare goat further, that we AooU 
IMI tare again seen the river, and that its appearance *! MahajmT jin’* bait* 
or whatever we may dioew hr caU it, waa the real and first dehaucke 
•f the JPMgmM.—. AU1 regret, is, Itawecauldnokgo to the ridge, to 
ate what was beyond it I soaped that* most he a descent, aut oaer 
lfcng and impassable wastes of snow, and not in such a direction as 
would lead direct to any pistols* aa the coarse to bring car to such plains 
would be to the I#. Bait wr North, wfcemas the line of the rivers course, 
or rattier of the ridge hi frost, Was to. the S. Etet, parallel to the run of 
the Himalaya, which is generally from S E. to N "W. l aaStaH 
in front of the ridge* no peaks wees flam, but oa its S E. flank, and 
at the distance of about 18 miles, a large snowy peak appeared, sw 
that I think there can be no plain within a CowidcraUs dietanorof the 
S. E. side of the ridge s if there bo streams from its other side, they must 
flow to the S. East—After all, l do not know how we should have existed, 
if we had been able to go to the ridge, for we could not have arrived 
there before night, and to pass the night on these extensive snows, 
without firewood or shelter, would have cost some of u# our lives, but of 
that we did not then consider much, (if we could have gone, we would>. 
We had only a few trusty men with us, and a short allowance of gram for 
them, for this and the following day, and liad sent orders to the people left 
at Gangotri, to make their way hack towards Reital , leaving us what 
grain could be spared, and to forward on what they might meet, m 
1 expected some from Reital, from whence we were supplied during 
our absence from it, of altogether 28 days.—I cannot suppose that by 
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Ibis way, there eaa be any practicable or useful pass to the Tartarian 
districts, ot doubtless the po^tfc would how found it out, and used it, 
as they do that up the course of the Jdhnavi. While I give it as my 
opinion, that, under any circumstances, the crossing of the ridge must be 
difficult, I would by no means wish to be understood to assert, that 
I think it impossible, uhder more favorable circumstances, and in a 
year when less mow has fallen than in the present; but I seriously 
declare, that situated as we were, it was not possible for us to go further 
than we did, and that it was with great difficulty we got back. 

Ir is now to be considered, if the supplies of water, produced as 
above described, are sufficient to form a stream of 27 feet wide, and 15 
inches {mean depth) at the debouche .—It has been stated, that at 
Gangotri, Ore breadth of the riser on the 20th May, was 43 feet, and its 
depth 18 inches.—The distance thence to the debouche was 22,620 
paces, which I reckon about 11 British miles. In that space, it received 
some supplies, as mentioned in fha notes, but they were not abundant.-— 
Thus the quantity of water is diminished nearly one half; but it is to be 
remembered, that on our return to Gangotri , on the 2d June, the bulk 
of the river was considered as being doubled, it being 2 feet deep, and 
also much wider, so that on .the 31st May, we may suppose it to have 
been 21 inches deep, and perhaps 48 feet wide at Gangotri. It is with 
this mean size, that the comparison of the difference of its bulk at 
Gangotri, and the debouche, must be made; the proportion thus is, 
that the body or quantity of water would be at Gangotri almost treble 
to that at the debouche; but allowing it to be only double, in this 11 
milesj it will be evident, that in 5 or 6 miles further, there can be little 
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©r no water in the bed, under the snow, and, consequently, that the most 
remote rill, which contributes under the snow, to the first formation of 
the Ganges, cannot be-more distant than the ridge ■ so I think it may be 
allowed, that such first formation is on the hither side of the ridge, and 
not at any lake, or more distant place beyond it. 

Indeed, considering the large supplies which the snow valley furnishes, 
I rather wonder that the stream was not larger, when 1 measured it at the 
debouchc .—Whether there are any boiling springs under the snow, as 
at Jumnetri, I do not know, but suppose there are not, as I did not see 
any smoke; a steam, however, there may be, and the steam may be con¬ 
densed ere it can appear.—I imagine, that the season of the rains would 
be, in one respect, the most proper to attempt the passage of the great 
snow bed ; it may at that time be reduced in thickness, but I have no 
idea that k ever -melts away; yet, in the rains, it perhaps will not be possi¬ 
ble to ford lire river above Gangotri, which mu3t frequently be done, 
if the smaller avalanches, on which we very frequently crossed it, are 
nelled. In the rains also, there must be greater hazard from the falling 
af the recks, and slips of the mountain, for the melting snow forms 
many rills, which undermine the rocks, and set them loose, and it is not 
possible to avoid a large fall of the mouutaius side, if one should unfor¬ 
tunately be in the line of its direction, when it comes down, 

I have preserved specimens of ‘the rocks of which these peaks are 
composed, also of the different isorts of pines w’hich grow at their bases. 
Above Sue'hi, and Jhule, the country is not inhabited, nor is it habitable 

I i 
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beyond those places, except at the small village of Darrtt, which 
is now deserted.— Tuwarra, 8*c'kt, and Jluda, are very small and 
ruinous villages.—Reital is a pretty good village of about 25 bouses, as 
is Salmg, and there are 2 or 3 more in that neighbourhood.—1 found 
the inhabitants civil and obedient 

The people of Rowaen are, in general, much inferior in appearance 
to those of Jubul and Strmour, and the more western mountains; indeed, 
with few exceptions, they are an ugly race, both men and women, and 
extremely dirty in their persons. They complain much of the incursions 
of the banditti from the western parts of Rowaen and Btuakir, who 
carry off their sheep in the rains; but, from what J can learn, they 
in turn plunder their eastern neighbours of the Ccdar-nat'h districts, and 
they pride themselves on the long journeys the* make in their sheep 
stealing expeditions —The proper time for tho-e forays is the latter end 
of the mins, when the enow in the defiles is much reduced.—The women 
have n it here, as to the westward, a plurality of husbands. I saw no 
fire arms among the.inhabitants, nor swords or war hatchets; their 
weapons are bows and arrows.—The diraate of Reital, is, at this season, 
very pleasant, and the price of gram is aot high, hut it is net abundant. 
—The com is cut in the beginning of June. 

No volcanos were seen or heard of in these mountains, whose com¬ 
position is granite of various kinds and colours.—No shells or arfinanl 
remains were seen—The magnetic variation Was small, and differing 
little, if at all, from what it is on tife'plains of the upper prowncas; it is 
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from 10 to t oul J according to different needles, and is easterly, by 
which I mean^t&t the variation must be added to the magnetic azimuth. 
Tito dimal small changes ia the barometer were perceptible, the 
anaraarymlways failing a little before noon, as is the plains. 

Haw** peosived new thermometers from C«/e*fta, both long and short, 

1 found that they gave the same boiling point, but the thermometer I 

had last year, in Busahir, &c. shewed the boiling point 2 or 2£ below 

the new (ones.—I always suspected the thermometer, but had not then 

a bettor, it boiled to the Jtoma*»' pass in the Kumur and Bmahir 
« 

snowy mountains at 188 at my camp a little above th- lower line of snow, 
on the 24th June last, so that it should have been 18®. or 22 lower than at 
the aea side. Bear- abound in the higher moon tains, also the Goorul 
or Booml, an animal between the deer and goat, and tlie PA«'r, a 
laager animal of the same kind; I have preserved the skin, herns and 
bones of the head of oae shot near Jumnotri. Near the villages, where 
snow lays a great part of the year, there are abundance of the 
Monaul Pheasants and Chakon. In the lower mountains, there are 
black partridges, and tigers, leopards, and bears. I never saw any 
snakes in the cooler regions. 

It was remarked above, (hat the saow on the great bed was stuck 
-as it were with rock and rubbish in such a manner, as that- the stones 
and large pieces of rock are supported in the saow, and sink as it sinks; 
as they are at such a distance from the peaks, as to preclude the idea 
that they could have rolled dowa to their present places, except their 
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sharp points had been covered, it appears most likely that the very 
weighty fajls of snow, which there must be here, in the winter, bring 
down with them pieces of rock, in the same manner as a larger snow 
ball would collect gravel, and. carry it on with it in its course.—Masses 
of snow, falling from the high peaks which bound the snow bed, if they 
chanced to collect more, and to take a rounded form, would have a pro¬ 
digious impulse, and might roll to the centre of the snow valley, loaded 
with the pieces of rock they had involved. 

It is not very easy to account for the deep rents which intersect this 
snow bed, without supposing it to be full of hollow places.—It struck us, 
that the late earthquakes might have occasioned some of the rents.—I 
never saw them before on other snow beds, except at Jummlri, where 
they are occasioned by the steam of the extensive range of boiling 
springs there; perhaps, there may be such springs here also; they are 
frequent in the Himalaya, and one might suppose they were a provision 
of nature to itisare a supply of water to the heads of the great rivers, in 
tiie winter, when the sun can have little power of melting the snow 
above those deep recesses. 

I will, now proceed to give some account of the course of the river 
Jumna, within the mountains, and of ils spring at Jumnolri, which I 
also visited this year; the above remarks, respecting the Ganges, having 
already swelled this paper to too great a bulk, 1 will make these, regard¬ 
ing the Juthna, in as few words as possible —In the maps published 
ten years ago, the Jumna is laid down as having a very long course 
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front the latitude of 34§* from what authority, it is difficult to guess, for 
much as has been surmised and written respecting the head of the 
Chmget, I cannot find any accounts of that of the Jumna .—It was not 
known, until the year 1314, that the Jumna, properly so called, was a 
comparatively small river above its junction with the Tonse in the 
Dari, and I believe the existence of the latter river, though fully treble 
the size of the Jumna, was unknown to Europeant. 

The junction of the Tonse and Jumna takes place at the N. W. 
end of the Dun valley, in latitude 30 30, where the large river loses its 
name in'that of the small one, and the united stream is| called the Jumna. 

r. , 

The course of the Jumna from Jumnotri , which is in latitude 30 59, 
being generally south 50 west. It is fordable above the confluence, 
but the Tonse is not.—Not having yet visited the sources of the Tonse, I 
am not certain whether it rises within the Himalaya, as the B'kdgiratld 
does, or at its S. W. or exterior base like the Jumna ; but the latter I be¬ 
lieve to be the case. I apprehend, that three considerable streams, which, 
like the Jumna , originate from the south faces of the Himalaya, in thp 
•districts of Barata, Leulowari, and Deodara Kowarra, join to form the 
Tonse; and it receives a considerable aoceSsion of water from the Taber 
river, which I imagine to be equal in size to any of the three above-men¬ 
tioned feeders. Respecting them, I have at present only native informa¬ 
tion to guide me, but of the Faber I can speak with more confidence, for, 
when in June 1816, I penetrated within the Himd'aya , by the course 
ot the Sellej , 1 found that the north bases of many of the snowy peaks, 
seen from the plains of Hindustan, were washed by that river. Its 

K k 
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course, ia the provinoe of Kunawr, in latitude 31 31, sod longitude 78 It 
being from eut 35 S. to 25 to the N. of west la this p osi tion ! 
the Setlej is bounded both to the N. and 8. by high end ragged 
snowy mountains, from which many torrents descend, and increase its 
bulk.—Leaving the left bank, and bed of the river, I ascended the snowy 
range, of which it washes the north base, and erossed over it on the 31st 
June 1816, at 40 minutes past 11 o’clock, in the forenoon, during a heavy 
fail of snow, being the first European who effected a passage over the 
grand Himtlaya ridge in that direction. 

On surmounting the crest of tbo paw, I found that the is dmss l f 
river, which is a principal branch of the Paber, originated from the 
snows, on Which I descended, on the S. W. or hither side of the ridge) 
and I Mowed its channel, to the place Where it joins (be Faber, which i> 
▼er must have its beginning, in tike manner, on the same side of the ridge, 
as I was informed by the people of the country it had, and I am nearly 
certain it is the case; and U ia most probable, that all the streams which 
form the Tome, do, in like manner, descend from the south west side 
of the fronting snowy range, the north east base of which is washed 
by the Setlej, es above mentioned. 

However, I intend to explore the sources of the Tonte, as well as of 
the Setlej, and Jdknavi riven.—But to return to the Jumna. 

Tub route from its confluence with Am Tonte, ia the Ditn, is thus;— 
to CalH four miles,—* large village immediately within the mountain of 
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«f which district it is esteemed tbs coital_It is situated 

between two high and steep moun ta in s, and on the Omla, a small river 
Which joins tbs Jiusao.—Cgief is a place of some Utile trade, as the 
people of the. neighbouring mountains bring to it their productions, and 
esr.hangr them for cash to pay their rents, and a very a™* 11 quantity of 
the produce of the plains.—On the march, the Jumna is forded above 
its confluence with the Ton$e, Carriage cattle may go to Calrt, but 

further within the mountains, every article is carried on men’s _ 

Latitude of Cal*( SO 51 34. 

CaliC, to Bairat Fort. 

Total distance 34,511 paces. 

6000 paces of exceedingly steep ascent of the mountain, on left hank of 
the Omla ;—3600 easier, to the village of Kkuny on the ridge; remainder, 
along the mountains side, with occasional ascents and descents, to the 
Jhot of the peak of Birat. which rises conically above the ridge;—1800 
paces of the steep ascent up it to the fort, which is a small double 
enclosure.—It was abandoned by the Qorc'ha garrison, on the approach 
«f a force under Colonel Carfentul 

The height of Birat above 8eharanpur, (which is visible from it), 
Is 6508 feet; it commands a noble view of the snowy mountains, and 
the various intermediate ranges, as weli as of the Dun valley, aod the 
plains on both sides of the Jumna. 


Invalids from the plains, requiring a change of climate, may find it at 
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Birat. —In (he winter, the fort is almost burled in snow, which re¬ 
mains in shady places, and on the northern side uf the peak, till the 
beginning of April; but snow seldom falls later than the last week of 
March, at which season, while I was in :he fort, there was a shower 
which covered the ground to the depth of B inches;—the peak is a-bare 
slaty rock, with some quarts intermixed. 

29 th March, 1817. —Birat to Murlang. 

, . “ f m r 

Total distance 4. 6.—2. 5, narrow path along the mountain’s side, then a 
steep descent of 2. 1 to Murlang, a small village in a glen, on the Silgad 
rivulet, which falls into the Jumna three miles to the east.—No grain here. 

Lat. observed 30 36 53. 

o • 

Thermometer at noon 78. It was yesterday, at noon, at Birat 50. 

30th March.—Murlang todoPha. 

Total distance 9. 5.—Proceed 2f miles down the bed of the Silgad to 
the Jumna, —then leave it, and cross a ridge, and go up the bed of the 
Jumna, to the confluence of the Cunti river, which joins it from the 
Keinah peak to the west.—That river is about 60 feet wide, and If and 9 
feet deep. The Jumna is 90 feet wide, 3 to 5 feet deep, rapid, and not fordable. 
—The rest of the path is a long ascent of the mountain, above the right 
bank of the Jumna, to Cot'ha, a village of 10 houses, about 3000 -feet above 
the level of .he river.—A fatiguing march,—heavy rain,—no grain Itere. 

3ht March. — Cot'ha to hakha Mahd'al. 

ni I ml 

Total distance 8 7.—For 6. 7, the p^th lie* gene ally along the eide 
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of the mountain, with occasional strong, ascents and descents; 1. 5. 
of very sleep descent into a dell, the rest lighter descent, flat and ascent 
from a rivulet to Lak'ha Maridal, on the right bank of the Jumna , and 
about 300 feet above it. 

Lak'ha Marid al is a place of some celebrity, in Hindu story, as hav¬ 
ing been one of the temporary residences of the Pandus; and tradition 
says, that formerly'there were a great number of statues and temples 
here, but I imagine the greater part to have been buried by the slip of 
the side of the mountain, at the foot of which it is situated.—Several 
pieces of cornices, entablatures, and other ornamental fragments of 
buildings, are seen projecting above the soil, which buries the remainder; 
they are of black stone, and the carving of the ornaments is very well 
executed. There are also two statues of Bhi'm and Arjun, of the size 
of life, which are half buried in the soil; and a prodigious number of 
small idols are deposited in a little temple, which is the only one now 
remaining, and which does not appear to be of any remote antiquity.— 
The ignorant Brahman could give no account of the builder; he declared, 
as they all do, when consulted on such subjects, that it is not of human 
workmanship, but was built by Bhi'm, countless ages ago. 

It does not appear that pilgrims now resort here; the place is nearly 
desolate; it is surrounded by high rocky peaks, and may have been chosen 
as a fit seat for gloomy and recluse superstition. 

Within the temple, there is a large slab of blue stone, inscribed with 

L 1 
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Hindu characters; I cleaned it, and took off a reversed impression, as well 
as circumstances would allow, and sent it to Colonel Mackenzie 

Latitude of Lak'ha Mondial 30 43 34. 

Lak'ha Marid'al, to Baneauli. 

«n f 

Distance 3.5.—Gradual descent miles to the R icnar riven, which 
k the boundary between SsVmor, and the Rewaen district of Qurhwal .— 
It has a course of about 10'miles from the N. W. and joins the Jumna 
here.—From the river, a very strong ascent of mile up the mountain, 
to a crest called GetCda Ghat'; three obliquing to Baneauli, a village 
of 20 houses, with a tiemple;—it is on the mountain’s side, and about 3000 
feet above the Jumna. —No grain to be had here, as at other (daces}—1 
planted potatoes. Rainy weatherno latitude. 

3d April, 1817.— Borneoul(, to Pnunti. 

m f 

Total distance II. 1 by the wheel; in paces 33,108.—To the bed of 

m f 

the Jwiuia 3.3 mostly oblique descent, though steep in some places above 
the right bank of die river. Here are very high and' steep precipices, from 
which large-blocks of granite have fallen into the bed of the river, which 
forces its way through and over those obstructions with much violence 
and noise. After passing over the rocks by the river side for half a mile, 
we leave it, and climb the right bank, by an exceedingly steep ascent, to 
the Tocnt Ghdti , which overhangs the stream, and is about 1000 feet 
above it.—Hence, descend a mile to the C amaulda river; cross it on trunks 
of trees laid across, a little above it’s junction with the Jumna . 
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The Camaulda is the largest river which the Jumna receives above 

o 

the confluence of the Tonte; its course is from N, 10 west, down the 
Rdma Serai district, which is a small valley, and is reported to be in some 
places a mile wide, but it is now overrun with junglet , full of wild 
beasts.—The Camaulda, now swollen by the rain v is about 70 feet wide, 
and feet deep, and very rapid. Immediately on crossing it, the coun¬ 
try up the Jumnar assumes a more pleasing appearance; the mountains 
which bound it, though very lofty, do not rise bo abruptly, and several 
small villages are seen on their lower slopes. On the right bank of the 
river, there is a slip of level ground 3 to 500 yards wide.—The summits 
of the mountains are covered by cedars and other pines, and the snow 
yet lies on them. Proceed by the river side to Pauntt, a village of 30 
houses, pleasantly situated about 400 feet above the Jumna. —The march 
was long and fatiguing, as it rained the whole way; the loaded people 
did not arrive till after dark.-—At this, village, I got supplies of grain.— 
The country I have passed through from Calsi is nearly deserted, on ac¬ 
count of famine, caused by the crops of last year having been destroyed 
by the hail, in October.—Aware of this circumstance, I have brought 
grain with me from Calti, and subsisted my followers with it. 
latitude of Paunti 30 4g 08. 

5th April, 1817. — Paunti, to Gira . 

m f 

Total distance 7. 1^,-3$ mile* parallel to the Jumna, and descend to 
its bed, where the stream from the Barnaul glen joins it.—Leave the 
Jumna, and proceed three miles N. W. up the Banaul river.—.Then as¬ 
cend the south face of the mountain to Giro,* a village of 10 large 
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houses pleasantly situate 1, and sheltered from the northern blasts. This 
district of Banaul is about seven miles in length; the N. W. end is closed 
by a high rocky mountain, where the stream arises, which waters the 
bottom of the glen.—Several villages are seen placed in advantageous 
situations on the sides of the mountains, the soil of which is fertile; 
wood, water, and grain are abundant. 

As I learnt that much snow yet remained on my route forward, I 
halted here some day-, to give it time to melt, and to refresh my people, 
who were harrassed by the journey from Calsi, for it had rained every 
day, and they had been sparingly and ill fed, and also to take the rates 
of my chronometers.—I took two immersions of Jupiter’s satellites, as 
follows: 

H. W. «. 

9th April,—2d Sat. Observed immersion at mean time 11 41 55 5 

The same was observed, at the Mad¬ 


ras observatory, at. 14 49 35 8 

Differences of the meridians. 07 40 3 

Longitude of Madras . 5 21 14 

Ditto of Gira . 5 13 33 7 


The observations, at both places, are 
noted as clear and good. 
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10th April,— -1st Sat.Observed immersion, but nola good 


observation, mean time , .. . 


09 

27 


frame at Madrai observatory . 


17 

25 

4 



07 

58 

4 


5 

21 

14 


Longitude by 1st Sat. .. .... . 

. 5 

13 

15 

6 

Ditto.2d ditto ....... 


13 

33 

7 

Mean by immersions . 

R. 

M. 

’3 

1 

*-• 

6 

Latitude of Odra . 

..30 52' 

08 




ISthJpril , 1817 _ G(ra, to Tha'nna, 

Total distance 8 miles.—Down the N. side of the glen, and pass 
through the villages of Bitdl and Denali, to Dakirit, alarge village, 

tn f m f 

4. 6.—Proceed parallel ta the Jumna, but above it, 1. 6, and descend to 
the Baddl river, which comes from a glen similar to that of Band!, but 
is longer, and contains more and larger villages. 

The river joins the Jumna here; it comes from the Ceddra Cunta, 
a large mountain covered with snow, and its course is from N. 15 west; 
breadth about 40 feet, depth and 2 feet. Proceed miles further 
to Thdnno, a small village, 400 feet above the right bank of the 
Jumna, 


M m 
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Tub road to-day, chiefly on a gradual descent; path, good and pfea« 
S'snt.—-The Jumnotri snowy peaks, seen up the river, have a noble 

o , 0 I 

appearance; the eastern peak bears 56 17 N. E;—its altitude 8 16. 

Thdnno appears to be 4083 feet above the level of Seharanpur. 

Latitude observed 30 49 12. 

13<A April, \8\7.-r— Thdnno, to Catnaur. 

m f 

Total distance 4. 2.—S eep descent to tin Jumna, and cross it on a 
Sangha , which consists of three small spa;.- and some twigs bound to¬ 
gether, and laid across in the manner of a hurdle.—The Sangha is in two 
portions, being laid from rock to roek; one it nine paces in length, and 
the other seven, the breadth of the river being about 40 feel; but it is deep, 
being confined between the rocks, through which it falls like a cataract. 
The water nearly touches the bridge, which is a bad one.—Some of my 
goats fell through it, and were drownul —Above this place, the bed of the 
Jumna is much inclined ^ the stream bounds from rock to rock, aud, for 
the most part, is a scries of small cataracts. 

A mile beyond the Sangha, cross the Shha, a small river from the 
glen of that name, and proceed to Catnaur, a smalt village 500 feet 
above the left bank of the Jumna; up the S'tiha glen is a convenient 
paSs over the ridge, which separates the Ganges and Jumna, 

‘Tub path to-day chiefly ascent and descent, and very rough and 
steep in most places; and hence, forward, the features of the mountains 
bear a harsher appearance, there being generally mural precipices vising 
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iromthebed of the Jumna to the beignt of 1500 to 2000 feet, either 
on one-side or the other.—The summits of the mountains all round, are 
deep in snow.—A. stream from a peak called Dallia Oitrtu, joins the 
Jumna Were, from the S. E. 

° i u 

‘.latitude observed 30 SI 35. 

As no grain was to be had here, I was obliged to march, in the after¬ 
noon, to a very large village called Patt '4 situated up a wild glen; this 
was a good deal out of my route.—The inhabitants of Pali, and the 
neighbouring villages, have been noted for a. rebellious spirit against both 
the GuPhwai, and Gorc'ka governments.—They had cut off several parties . 
of the llaja's troops, and surprized and destroyed a complete company 
of Gorc'has, several years ago, for which they Were punished by a force 
sent against them under the bipre.chief B'hacti T'hdpa. On my arrival, 
they refused to sell me any supplies, and I expected to have had trouble.— 
However, towards evening, we came to a better understanding, and I got 
abundance of grain..—Tne village consists of about fifty large houses; 
the inhabitants are stout and hard featured, and the women generally 
have light complexions, and agreeable countenances.—*In the morning, I 
went down the glen 1£ miles, and then a ong the right bank of the Jumna, 
but high above it, by a difficult and very unpleasant pathway over¬ 
hanging it; in one place, I was obliged to go with great caution, and 
bare footed, for a false step would be fatal.—The precipices, on the oppo¬ 
site side of the river, are quite perpendicular, and on this, exceedingly 
sleep. After passing the worst part, descend to Of ha Gkur, a hamlet of 
three Dots only, in a dismal situation, at the feet of steep and loftv cliffs,— 
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the rocks hurled from which, by the earthquake of 1803, buried a sma 
fort and village, which once ^tood here:—dreadful mementos are seen i 
these mountains, of the effects of that catastrophe. Under Oj'ha Ghw 
a stream falls into the Jumna , and several cataracts are seen falling 
among the surrounding precipices.—There are some hot springs at tb 
bed of the Jumna , which is 400 feet below the hamlet. 

Latitude observed 30 34 47. 

IS Ih April, 1817.— Ofhk Ghiir. to Rand. 

m ' f % 

Total distance 4. 5.—In paces 91,81‘5. 

2655 paces along the mountain’s side, and descent to the Jumna.— 
Cross it on a Sanghe of 2 email spars; its length SO feet, breadth abou 
2£ feet.—The river rushes with great violence under the Sangha, anc 
nearly touches it.—The general breadth of the stream is greater, but i 
is here confined between two rocks. 

1200 paces, by the margin of the river; the rest, for the most part, 
Ascent, and in Mine places very steep and rugged. 

Hand is a mail village of 15 houses, about 800 feet above the 
left hank of the river, on the slcqse of the mountain;—the general 
lower line of anow on it, does not appear to be more than 1000 feet 
above the village. The opposite hank of the river is composed of yellow 
granite precipices, rising murally from the stream to the height of about 
2500 feet, or more.—The courses of the rock are disposed almost 
horizontally, as high as 1000 feet above the river; but, towards the 
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summits, they appear to incline in an angle of about 35, the apex being 
to the south west.—Heavy storms of hail and thunder. 


I 6 (A April, 1817.— Rand, to Banndsa. 

Distance 7839 paces. 

Ascents and descents to the small village of Bdrt, 2356 paces;—681 
paces further descent to the Barbu Gangd river, which has a course of 
about 8 miles from the snows to the right; rt'isin 2 streams, each 8 ] aces 
wide, and IS inches deep, ami joins*the Jumna; —1480 paces of exceed¬ 
ingly steep ascent; the remainder,-ascents and-descents, and difficult road.— 
Crops the Jumna on a Sangha, and also the Bannusa river, which is 
about two thirds of its size, and jo ms it here.—Ascent to Banndsa, 
a small village, at the fool of a rocky mountain, a fall from which, last 
year, destroyed half the village. Angle of altitude of the mountain 
40 55—Among Ike cliffs, and on (he summit, I observed, with a telescope, 
many of a species of animal, peculiar to these el- vated regions $ it is 
called Pheir, and as a mountaineer in my service succeeded after many 
toilsome chaoes in shooting one of them, I can give a description of its 
dimensions. 

feet inches 

Length, from the tip of the nose to end of the tail; the length » ^ 

of tho-face being 11 inches, and of the tail 3 inches only. S 

Height, from sliouh-er to toe. . 3 9 ‘, 

Girth, at the chest. 2 11 / 

Do. at the loins.. • •. • 2 4 

Length of the hair at the shoulders, 8 inches, but on the other parts 
ef the body, it is short. 
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I preserved the skin and the bones of the head and horns, andpre- 
sented them to the. Most Noble the Governor General, who, I hetieve^ 
sent them to Sir Joseph Banks. 

The face of the animal, which was a male, resembles that of the 
Nil Gao.—The horns are large, tike lower part of them stands nearly 
erect from the forehead,' but the upper half bend9 backward. The hoofs, 
cloven.—The colour, that of' a camel or lion, and- the long hair about 
the shoulders and neck, somewhat resembles a lion’s mane.—The flesh 
-appeared coarse, and an unpleasant musky smell exhaled from it. The 
fUMilMdmt would not touch it, but the Gerc'/ia sipdhta, and moun¬ 
taineer CooUety eat it with avidity. It is remarkable, that those people 
will not eat mutton. The Phtir is a gregarious animal and appears 
to submit oh the abort herbage at the edge of the snow.—The chace 
of it, in its haunts on the clifta and precipices, is most difficult and dan¬ 
gerous; but, in the depth of winter, when the snow drives them down 
to the villages, the people hunt and kill them more easily. 

In this neighbourhood, springs of hot water are very numerous;.they 
are seen bubbling up among the r<yU» in various places near the rivers.— 
Thp heat of the water is too great to bear the hand in it for many mo¬ 
ments; but, having broken my long scaled thermometer, I could not ascer¬ 
tain its precise temperature.—The water has little if any taste.—About 
half a mile above, its junction with the Jumna,, the Banna aa river falls 
from a precipice of yellow and rose coloured granite, of 80 or 90 fee’ 
high, in a noble cascade.—The breadth of ti c itcsam is about 15 feet. 
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and it falls into a deep basis, which; it has worn in the rock, with much 
noise. 

Thi stream is caused by the netting of the snows on the heights 1 
above. 

Prom the village, two of the Jwmnotri peaks appear towering above 
the clouds, with sublime elect. Angie of altitude, (taken by reflection 

e i ii ° i n 

» mercury), of the east peak Id 34 45, of the west 17 10 1U. 


16th April, 1817. — Bannaaa. 


Observed immersion of the 2 d Satellite, M. T. 

H. 

V 

M. 

16 

n. 

05 


The-eune took place at Madras observatory, at 

If 

23 

31 

1 

Difference 


07 

26 

1 

Lesgitodfr of Maarat ... ...... 

..5 

21 

14 


Do. of Bannasa . 

..5 

13 

47 

9 


The beginning of twilight made the observation not so good as it 
would have otherwise been. 

° i « 

latitude observed 30 55 50. 

This is not a good latitude. The weather was cloudy and Stormy, with 
showers of slept 
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17lA April, 1817.— Banndta, to CvrddU. 

o A 

Thermometer at sunrise 33. 

Descend to the Jumna, and cross it on a plank 12j feet long, and 
again on a plank of 10 feel;—depth of the waterSf feet;—beds of frozen 
snow extend to the margin of the stream. A most laborious and steep 
ascent of 675 paces, whence gradually descend, and cross the Jumna 
on a small Sangha, where it receives the Imri rivulet from the snow, 
wheuce it originates, about mile to the end. It is less than the Jumna, 
which is now reduced to the mak of a rivulet. Strong ascent to the 
village of Curtail. 

Total distance 4978 paces. 

Stormv weather and very cold, driving showers of sleet .and rain; 
path, bad and slippery. 

The village of Cun'tilt contains about 25 substantial houses, and is 
situated at the immediate feet of the Jumnolii snowy peaks; but they 
are not visible, as the near and steep part of the base obstructs the view.— 
The situation of Curs alt is very peculiar, and one wo Id hardly suppose 
that people should choose to live in such a remote and cold pi ice. It is 
the latter end of A pi il, and yet, daily slight showers of snow fall, and the 
remains of drifts yet lie in shaded places in the village.—By the sides of 
the Imri and Jumna, there are several spots of flat ground, on which the 
inhabitants cultivate grain enough for their subsistence.—To the west, 
aorlh, and east, this little secluded place is bounded by the lofty clifft 
rfthe Himalaya; and to the south, it is shelteied by a mountain, the north 
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face ot which is not so.steep, and it is clothed with trees.—All those are at 
present deep in snow, which reaches down to the level of the two streams;.— 
yet I found the place by no means an uncomfortable abode, for the heights 
near it, shelter it from the violence of the winds.—The sun is pleasantly 
warm in the middle of the day, and the progress of vegetation is rapid, 
iii proportion to the length of the winter.—The rocky and snowy defile 
called Jimmotri , where the Jumna originates, is seen hi tlie direction 
of N. 42 east,—Distant 3 miles. 

Latitude of Curtail' 30 57 19. 

B M « 

I7tli April, observed immersion of Jupiter’s 1st satellite, 

meantime.... ..16 03 46 

It appears, no observation was obtained at Madras, on this day. 


During three days, I attempted to get some sets of lunar distances, and 
also transits of the moon over the meridian, but was constantly prevented, 
by clouds, from doing any thing satisfactorily. 


1 


2 


21st April, 18]7.~Curtx!i, to Jumnolri. 
Flat, along the village fields; here climb a steep 
rocky corner, above the river’s bed. Jumnotri 
nearly 41 30 —Chid mountain, over which there 
is a pass to Suc’Ai on live Ganges, practicable in 
the rains, (at present it is blocked up by deep 

snow), 128 .. 

Steep descent through snow 1 to 5 feet deep, then flat 

O o 


0 


ylTdl 


3 40 

0 148 


0 
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3 Fields—Slight acclivity, sttow patches;~^thnadanceof 

pheasants here, chiefly of the hind called Montit 0 

4 Rough and rocky i—descend to the Jumna, which in 

several {daces Sows under beds of enow 25 nr 60 
feet thick.—An overhanging precipice to right.—A 
torrent, called the Btudiali, \ the nhtt of the 
Jumna , joins it from a cleft in 41 m rock, and is the 
last tribute it receives.—The path to this station, en¬ 
tirely through snow s—cross the river twice, once on 
the stones, and once on a snow arch............. 0 

$ At Bhairo Oka'll —The crest of one of the steepest 
ascenw, ^for its length), leveraawf it is entirely up 
the snow, in which we cut cteps with P’haorat 
(spatfoe) to facilitate nor passage.—-There is here a 
piece dedicated to liAaii H JLtfiysnhe >i» esteemed to 
be the Janitor of Jumnotri , and Gangstri.—It is 
nothing more than a low building (if it may be so 
called) of 9 /heU-higb, containing same small iron 
tridents.—I hung a new English silver coin by a 
copper ring on one of them...... 0 

6 Exceedingly steep descent to the Jumna, by steps 

cut in tiie snow .—a cascade or the stream cult 
through the snow, and falls fntm a rock of the 
height of about 50 feet.. 0 

7 Stiff ascent up tile snow h#d, Whioh conceals the 

river. Except here, where the stream is visible fur 


1 JM'fa 

• S4 


e 143 


1 25 


0 130 






Rivers, Ganobs *W> JeifNA. J4f 

« • m y»T«b 

« few yards through a hole in the snow, the 
snow bed is about 100 yards wide; and bounded 
by high precipices, from which masses of rock of 
40 feet in length have recently fallen,.......,.., 0 3 gl4 

6 River as before, under the snow; here it appears 
fhreugh a deep hole, felling in & cascade from the 
rock balpw the mow.— Rocks on both sides, those 


to the right cased with ice. 0 1 152 

# Jumnotri .—'The placeao.called ... 0 0 64 


Total miles.... 2 7 100 


At Jumnotri. the snow which covers and conceals the stream is 
about 80 yards wide, end is bounded to the right and left by mural 
precipices of granite; it is40feet 5-i inches thick, and has fallen from 
the precipices above.—In front, at the distance of abont 500 yards, 
part of the base of the great Jumnotri mountain rises abruptly,, cased 
in snow and ice, and shutting up and totally terminating the head of 
this defile, in which the Jumna originates.—I was able to measure 
the thickness of the bed of snow over the stream very exactly, by means 
of a plumb line let down through one of the boles in if, which are 
caused by the steam of a great number of boiling springs which are at 
the border of the Jumna .—The snow is very solid, and hard frozen; but 
we found means to descend through it to the Jumna, by an exceedingly 
steep and narrow dark hole made by the steam, and witnessed a very 
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extraordinary scene, for which I was indebted to the earthiest of the 
season, and unusual quantity of snow which has fallen this year.— 
When 1 got footing at the stream, (here only a large pace wide), 
it was- some time before I could discern any thing, on account 
of the darkness of the place, made more so by the thick steam? 
but having some white lights with me, I fired them; and by their glare 
was able to see and admire the curious domes of snow over head; these 
afe caused by the Irot steam melting the snow over it. Some of these 
excavations are very spacious, resembling vaulted roots of marble; and 
the snow, as it melts, falls in showers; like heavy rain, to the stream which 
appears to owe-its origin in a great measure to these supplies. Having 
only a short scaled thermometer with me, I could not ascertain the pre» 
cise heat of the spring, but it was too hot to bear the finger in for more 
than two seconds, and must be near the boiling point.—Rice boiled in 
it, but imperfectly.—The range of springs is very extensive, but I could 
not visit them all, as the rest are in dark recesses and snow caverns.-— 
The water of them rises up with great ebullition through crevices of the 
granite rock, and deposits a feruginous sediment, of which I- collected 
some;—it is tastefess, and I did not perceive any peculiar smell. Hot 
springs are frequent- ih the Himalaya, perhaps they may be a provision of 
nature, to ensure a supply of water to the heads of the rivers in the 
winter season, when the sun can have little or no power of melting the 
snows in those deep defiles. 


From near this place, the line of the course of the Jumna is perceptible 
downward to near Luk'ha Mand'ul, and is 55 40 S. west. It will be 



Ri veils, Gano&s and Jumna. 
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seen by the notes, that from the piece called Bhairo Ghdt'C, the bed of 
tRe river is overlaid with snow to the depth of from 15 to 40 feet,, except 
at one or two places, where it shews itself through deep holes in.tlie snow. 

Tat snow bed is bounded to tbe right and left by mural precipices of 
fight coloured granite ;—or> some ledges there is a sprinkling of soils where 
the B'hojpatra bushes grow. The end of this dell or defile is dosed, as 
before observed, by part of the base of the great snowy mountain of 
Jumnotri, and which is visible from the plains. Tire altitude of the part 

o i 

of liie mountain, visible, is 29 48: but higher parts are concealed by the 
lower and nearer. The face of he mountain, which is visible to the beigh{ 
of about 4000 l'eet, is entirely cased in snow and ice, and very steep.—The 
foot of tire base is distant from the hot springs about 500 yards, and iofe 
mediately where the ascent becomes abrupt, a small rill is seen falling 
from a rock, which project* from the snow; it is about 3 feet wide, and 
shallow, be only a shower of spray produced by the snow now thaw¬ 
ing in tlie sun’s rays at noon. Above that, nc water whatever is seen; if 
there wore any, it would be visible, m the whole steep base of the moun¬ 
tain is exposed to view, directly in front; consequently, the above rill is the 
most remote source of the Jumna .—At the present season, it was. not 
possible to go to it. as the snow bed was further on impassable, being 
intersected by rents and chasms, caused by the falling in of tbe snow, Ba¬ 
it melts by the steam of the boiling springs below it. 

Here then is the head of the Jumna , on the S. west side of the grand 
Ilimdlui/a liiige, differing from the Ganges, inasmuch as that river has 

Pp 
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the upper part of its course within the Himdlaya, flowing from the south 

of east to the north of west; and it is only from Suc’W, where it pierces 

0 

through the Himdlaya, that it assumes a course of about south 30 west. 

The fall of the Jumna , from Jumnotri to the Dun, is very consider¬ 
able.—I regret I had not a good barometer, to ascertain the height of 
Jumnotri; i had with me an empty country made barometer tube, with 
which I endeavoured to gain an approximate idea on the subject.—Hav¬ 
ing warmed and well dried the tube, I filled it gradually with mercury,' 
driving out such air bubbles aa #ere visible, and inverted it in a deep 
cup of quicksilver, taking care not to remove my finger from the ori¬ 
fice OH the lower end of the tube was fairly below the surface of the 
quicksilver;—the tube was kept in au erect position by meant of a 
plumb line. 


The length of the column was 30 40, which, corrected for tem¬ 
perature, gives 10,483 feet for the height of Jumnotri above (he sea, 
taking 3004 inches for the level of the sea. 

The above is only a rude experiment, but 1 had not the means of 
making a better; ttie lehgth of the Column may be depended on to the 
•80th part of an inch, I think, but the probable impurity of the mercury 
may cause an error of 3 or perhaps 300 feet. 

Near noon, I took a short set of sircum-meridional altitudes of the sun 
for the latitude, as follows: 



Horary angle. 


Jumna. 
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K 

■ 

o 

58 


7 

19 

30 

59 9 

5 

19 

0 

0 

55 2 

l 

58 

0 

0 

52 8 

0 

31 

0 

0 

47 5 

2 

51 

0 

0 

55 2 

6 

28 

0 

0 

42 6 


Mean latitude of the hot springs of Jumnotri . 


30 58 52 1 


The latitude of the small fall or rill, which may more properly be 
called the head of the Jumna , will be 30 59 06. 

Having finished my observations by two o’clock, I set out to return; 
the heat of the sun had then hegan to melt the snow on the clifts on 
both sides, and uiauf rocks and lumps of snow were failing down; this 
obliged us to run with all speed down the snow bed, to get out of the 
way of these missiles:—several of the -people had narrow escapes from 
the falling fragments, but no one was struck. 

The inhabitants of Cursn'1% say, that it is 17 years since they had so 
severe a winter as the last.—At Jumnotri , the inclination of the granite 

oo 

rock is from 43 to 45—from the horizon.—The apex being to the S. W. 
or towards the plains. 

As the season was not sufficiently advanced to allow of my passing 
to the Ganges by the Chid or Cilsaum mountains, both of which are 
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ht present impassable from the depth of snow on them, I returned to 
Catnaur, and going up the Shiaiba glen, crossed the ridge, which divides 
the two rivers at the Jackeni Glial, and descended by Bauna, to 
Barahat', from whence I proceeded up the Ganges to Beital , and cotfts* 
trued my route beyond Gangofri, as before mentioned. 

1 shortly nope to be able to present to the Society, the result of my 
trigonometrical operations to determine the heights and positions of 
all the peaks of the Himalaya, visible from Seharanpur, and also an 
account of the sources of the Tonic and Jdhnavi rivers, and of the 
upper nart of the course of the Setlef 


ADDENDA. 

Heiffci fi U. Srn{h* at Lokari Saif, tbove tht Sc*.7,ti9 

Bctcw SmU...i ,............7aog 

SnAoillcg*.flg'jf 

Kidge of the contain on which Such itudl.... 12,000 
Cumnaulri .. 10 3 84i> 






III. 


Latitudes of Places in Hindustan, and ihe Northern Moun¬ 
tains ; with observations of Longitude in the Mountains, 
according to Immersions and Emersions of Jupiter's 
Satellites. 

Bv Captain J. A. HODGSON, IOtk Rsgt. N. L 


Plum. 


Ludiana . 

Sambdu ___ 

Jtnd . 


Caitkal 


Narnauitd , (C) 
Mansi . 

Ditto . 

Hiss at (C)..., 

Bahawut . 

Fuliabud . 

Hwd, (C).... 

Honour .. ... ... 
Dandun . 

Sena . 


Latitude. 

Province or District. 

u 

n 

m 


30 

55!«l 


2k 

20 

2 


m 

IG 

50 

Ditto . 

29 

48 

51 

Cailhal . 




|29|18 0 

las] 4-34 

•H 

.SB, 


3 56 
7 48 

I 

3155 
130 3 


Remarks. 


Hun ana, (Bril.) 
Ditto . 


[Center of the Britt: h cantonment 

•Village on the load l-om Narba to Jtnd. 

[Camp, 3 furlongs tf. W. of the fort 
find is the principal town and resi¬ 
dence of the Sik*h chief Bao’h Sink. 

[Camp, 3 furlong S. of tba town, which is 
the principal town and residence of 
the Stk'h chief ByialSthh. It waii 
one of the marches of T vimur, on his 
route from Samara to Delhi. 

On tiie road from Jtnd to Hatui. TMs 
latitude is bv construction. 

Flag staff in the fort. 


Ditto .Center < f the cantonment. 

Ditto .|S.B. gate of the fort. 


Ditto 
Ditto . 


Village. 

{House in the fort. Fatiribad is mention¬ 
ed in Taimur's inarch. 


2fi 


37 0 


[Ditto 


29 31 29 
29 41 30 


Sersa 

Ditto 



4 


DiUo 


At prrsont a village, meritioned in Tai- 
m i/n’s route. 

Col. Adam’s camp at the fhfl. 

In the Battei country. Col. Adam’s 
camp at a j'hit. 

The ancient fort, taken from the Rat¬ 
ios by Col. Ad\w, but restored. 
This is also one of Tamiia's marches. 


Qq 
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Remarks. 


Busmen 

Niga'nu 

Callo&tc 

Galauli 


Tilhar 
Shuhjchanpur 


Bareilly, (mogul or cavalry] 
cautooment) 


Hurdddbidf (cantDument) 


The chief town and lesidence of the 
buttei chief Bumsua Kma, ta¬ 
ken by Col. Anvw, but restored. 
Thi» was one of Tumor’i marches 
from Batnlr. 

West face of the fort, now In the posses- 
sion of the Bicani u Ra'jd~liatnir 
is well known in history, from the ex¬ 
traordinary march made by Taimiiii, a- 
creis part af the desert to attack it. 
It is on the east verge of the great 
sandy desert, which extends to tho 
Indus, and is in longitude,74° l*/ 
K. neaily. In Ahiiowsmitii*.-* map, 
Bulnir is also called BuUnda, which 
is a large town neatly 100 miles from 
, & 

Hutiana .. Camp, 400 yards N. E. of the conical 

1 peak of lock. 

Ditto .N. verge of the village, which is a large 

one. 

N ind v’s toqib— B'huwnni was stormed 
and carfied by the troops under Co¬ 
lonel Bvu.. It id a large walled 
village, 3 miles in circumference. 

Dittp .[S. side of Dirt, a very large walled vil- 

lage. 

Ditto .,,.|S. W. side of the village, wMch is a 

large one. 

Ditto .’Large village, walled S. W. side. 

Ditto .Center of the town. 

Laige mosque, west end of the town. 
iTho £>rt —Matid ahul is a village be¬ 
tween Mahim and Hunsi. 

B. side of the village between Mahim 
and Rfwtac . 

[Small village near Dirt, 

Large village N. side. 

>N. end of the flu!, under the village. 
|Foii in Lieut Col. Shinn mi's j&glr, on 
the I In: dan river. 

Mango tope at the S. E. end of the town, 
whiih is lahge. 

jCamp, V mile east of the N. rrnl of the 
city, which is very large, and equal or 
superior to Bareilly. 

|Cantoumf.nt of Col. Gmiwneu** cavalir, 
2 miles N. of the old fort, at the 
west end of the city. 

|500 yards in the rear of the center of 
the cantonment. 
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Placet. 


Latitude. 


Province or District 


Remarks, 


Chandauti ...4Hp7j! 


Raunna*ar , 


.*888 


Ceiipur, (the factory).. 2 ® 11 


37 b[Rokilk'hand . 


88 


55 


Ditto . 


Ditto . 


Baltina .29 15'fi9 

Banhcra .29 39} 3 

1Nagtna .29,20,-19 


Vhampur 


■ 29l 


Shcohara .29 

Burkin . 27 


MahauU ...27j 

Sitapur, (cantonment) ■. 27|33| 

Pirnagar .[27| 


Barnh .. • • *87| 

Mch an .2’ 

Luc now , (cantonment) . . 86| 


Lucnow, (i 1 f) ) .j26|51[50 • 1 

Salar gutij . (I6j5«;t3 

Itairam ghat, (cant.) " j* 7 J 
Mukammedpur .27 13 18 

III 

B.-sx a .*7 431# 


13 


M 

[26,511 


[25 28 
1 ( 


Ditto . 

Ditto . 
Ditto . 

Ditto . 

Ditto . 
i Dude . 

Ditto . 

Ditto . 

D^tto . 

Ditto , 
•7{f UVo , 

Ditto . 


Ditto . 
{Ditto . 

Ditto . 

i 

Ditto . 


A oiid gunj , 
Bangrrtiow . 
Nanamoio ... 


Khoda gu*y,. 


27.47j40 
26 52 53 b 

I . 

40 5221 5 

l| 

271131 


.Ditto 
[Ditto . 

Ditto . 


[At Mr.. Bo ldf.ro’* Bungalow, from 
whence the N. E. gate of the town 
of Chandauti it distant 1 mile 8 
furlongs, and bears 44° S. W. 

(North wall of the ancient and extensive 
PaVd u’s fort—The conical mound, 
(in height 70 feet), distant 411 yards 
S. 20 E. The circuit of ibis old fort, 
now in ruins, » exactly 4 miles, and it 
had 34 brick bastions. 

[The government’s factory in the old fort, 
which was extensive, and resembling 
that at Rdmnagur. At the N. W. 
lend of the town, and distant from.this 
1 in. 7 ( f. is another fort, of which 
Mr. Burrow observed the latitude. 
[One furlong west of the town, 
furlongs east of the village. 

\i furlongs S. E. of the town, on the 
Mtrudubdd road. 

furlongs S. E. of the town, on the 
fttvradab&d road. 

1 furlong S. of S. W. end of the town. 

|4 furlougs N. E. of the village, on the 
road to Situpur. 

[Camp, 1 mile east-SO 0 & of the village, 

I on the Sitdpur road. 

Bungalow on the left bank of the nulla, 

, 2d line from the rear. 

S. W. end of the bridge, mad from Silo* 
pur to Lucnow. 

A dergah at the N. end of the town. 

\ furlong N. W. of the town. 

(Center of the rear of the Sipdku > lines e f 
the right battalion. 

r\ipt. Maclxod’s house, near the resi¬ 
dency. 

X. gate of the guy, on the road from 
Lucnow to tiuiram ghat. 

Captain Rvrra’s Bungalow. 


(S. fJ. corner of the town, on ihe read 
from Bairapi gkdt to Sttapur. 

[Tank at the S. £ end of the town. 

|The Serai" in the town. This is the 
road Horn Lucnow to Futign k. 

The west end of the town, distant 9 fur- 
| longs N. 40 E. 

Doub .Th» ferry, right bank of the Ganges , and 

| 200 yards above the old mound of a 
fort. 

Ditto . ... |Thc Serai in the villages. 
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Latitudes of 


Placet. 

j Latitude. 


i 

| Remarkt. 


wtmm 

Province or District. | 



Futiger'k, (cantonment) .. 

Furkhab&a . 

C hurt a .. 


12734 

34 


Beitah . 

Ahmed gury . (671 

Bamulpur .. re7 41 

Kiilderpur ...|S7i 48 

Mawtdmr .127147 


723. 


12 8 ; 


Lohia .'27 

I'la .27 

Nmdauti . '27 

Sukeit . j27 

Asa .27 


Jelciar . 


2720 


Seddabod ...27 

Rai .*7 

Barauli . 28 

Shicarpur .|28 

Abduipur ...|28] 


Daulheri .;2t8| 

Barsad .|99| 

Sirdanna .'40 

JBurhanna .,. 29 

I 

JTnwnuW.29 

| 

Muzaffemagar .20 

Nutirpur .29 

Jrturarf .4Bj 

Dtobhund .20 


Rdmpur , 


.29 


Sarun ... .20| 

Rumpur .... .'29| 

Ghur Mukhtescr gha ( .. '28' 


,36 


S3 

10 
57 
10 
0 

40 

27 
15 
4 

26(41 

27146 


14 5| 

54 

124 

,37 

38 

40 

15 

Iss 

16 
10 


Doab . 
Ditto . 

Ditto . 
Ditto . 
Ditto . 
Ditto . 
Ditto . 

Ditto . 
Ditto . 
Ddto . 
Ditto . 
Ditto 

Ditto . 

Ditto ., 
Ditto ., 
Ditto . 
Ditto ., 
Ditto .. 


Ditto . 

Ditto . 

Ditto . 
Ditto . 


.5. Ditto . 

\Doaby district Scharanpu, 


Ditto . 


Ditto . 
Ditto , 


9 l Ditto . 


15 39 

16 4 
49 33 


Camuruddm nagur . 2856 

I l 1 


33 


3 Ditto . 

Ditto . i . 

Doab t district Meerat . 
Ditto . 


Outside the Delhi gate, and 3 furlong* 

1 N. W. of it. 

Village, right bank of the Ganges, in 
the Cadir. 

Tillage in thfc Cadir of the Gangs*. 

Gunj id the Cadir. 

Tillage in the Cadir . 

(Ditto ditto, 

IN. W.'iide of the tswn, distant If 

I furlongs. 

|The old ger'hi. 

Topty 2 furlongs S. E. of the town. 

The large gunj . 

|N. VV. angle of fort. 

Topey 4 furlongs west of Hi'ftA Sikh’i 
formidable fort. 

At the lid gahy 3 furlongs N. W. of 
the Hath Vs gate of the town. 

1 furlong N. W. of the fort. 

'Large Tillage, 6 miles from Muttra 

1 Large village. 

IN. side of the plare. 

‘Village on the road from Meerat to Pu* 
reitchul ghnr. 

Village on the road from Meerat to 
Baghput. 

Small walled town in Begum Sumroo’i 
iagir. 

Uigum Simnon’s house. 

j4 furlongs N. 10° west of the town^ Be- 
gdm'sjigir. 

‘I furlongs N. E. of the village, Begum’s 
jdgtr. 

2 furlongs N. E. end of the town. 

Village on the road from MuiiaJFerpur 

to llurdvar » 

Ditto. 

West side of the town, the large old 
brick fort diitani 1 lurlo.igs N. 60 E. 

(Camp—The mosque in the town, 4 fur¬ 
longs 8. W. on the road from Seh*- 
ranpur to Delhi. 

|At a tlergdhy furlongs S. E. of the 
village, lit gum's district 

1 furlong S. E. of the village, Begum's 
district. 

Hie ferry on the right bank of the 
Ganges. 

West side of the tillage In the Caitir of 
the Gunge** 
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Placet. 

Bfis 

j Produce If Diet-id. 

Jaismhpur .... . 

2W 

1 

2 32 

Doab , district Meerat . 

Bardmohma . 

28 

720 


Dayrala . 

20 

730 


Ueerat, (eutMBMt) ... 

28 

i r 

Ditto . 

Hastmdpvr . 

28 

Sdfl 

Ditto .. 


Remark*. 


Dharanagar, (ferry). 

KatauU, (town).... 
Jansit. , (town) 


Dar him ala , (village) .. 
Suchaldl 


Bihart , (village) 

Af«jt^,(.iiUg»). k«Ue| 



SiLhpura, (null old town) 28 |s 4 | 
Hehartutpur, (cantonment) 

Mrngtur, (town) 

T.glialfur, (tillage) 

Ftrotpur 

Badihapur, (tillage) .... 

haipur 
Aotiir 

Jaalnpur,( town) 
tthtypur 

Goverd'katipur 


Villaje on the high bank of the Cawta 
jSntaU old town N. W. tide. 

Village on the road from A/eerot to Se- 
haranpur — 1 furlong S. of it Windy, 
had observation. 

|Hor«e artillery tinea—Dr. Pnium’ 
house. 

jScite of part of the ancient city, men¬ 
tioned in history, as having been once 
the capital of Hindustan. It stood 
on the right high bank of the Ganges, 
and ha* probably been swept away by 
the riser. 

At the ferry, right bank of the Ganges, 
opposite Dhardnagar .—The mosque 
there bears 76° 40' N. E. 

The north gate of the town, distant S 
furlongs jV. E. 

N. E. gate of t he town.—This was one® 
the seat of the famous Sarvads of 
Bdru. 

Village in the Cadir of the Ganges. 

East gate of the large intrenched camp 
of / v bit a Kfaw, on the right high 
old bank of the Ganges. 

Village between Jesuit and Museffer* 
nagar. 

Village between DeobantTh and Scha* 
ranpur. 

Ditto ditto. 

The left Sergeant’s bungalow of the 
infantry lines, distant 1 j furlongs 65 
N. E. 

The old bnck foi. distant 5 furlongs S. 
70 W. 

East side of the village, on the high old 
right bank of the Ganges. 
jSmoll fort and village above SurhatdL 
At this place, it ib supposed, Taimlur 
crossed the Ganges. 

(Village and small fort in the Cadir at 
the Ganges. 

.[Village in the Cadir. 

Ditto ditto. 

1 furlongs east of tbr town. 

Village and fort, right bank of the 
Ganges. 

Large village and small fort in the Ca¬ 
dir of the Ganges. 

Rr 
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Latitudb or 


Placet. 

Latitude. 

Province if District. 

Remarki. 


B 

HH 

, 



Raiunla. (.iliige). 


Lak'ha ghat', (ferrj ) ... 

Dihra . 

JCeliepur . 

Keri .. 

Jeierhera .. 

Rqjapur . 

Taizalrad . 


30 


344 

I 

1911 


30, 634 

Jj. 

j I I 

2948 7 

I I 

| I “I * 

3040 IB • 


Bu/Jiia glide . 30 6 B 

Raipur .1301344 


Fadiha-bagh . 


30,20, 


Timli . 

Ihorouuafa. 


Andr>i/,(canipby the dell,] 
higher on the slop* of) 

Bainrpur .. 

Rfy ghat . 


Kir da 
Camp . 


Chkherauti. 


Scidju-a . 

Curin'a ghat . 


3022 30 

I ! 

302529- 


Dun valley, within the Brink of fhe xapid, right bank Of t kt 
1 fint range of hills. The Ganges. 

Dun, since the conquest,, 
is attached to Seharan-l 
pur. 

Bun . jllight fahnk of the Ganger. Thilii tig 

j highest feity on the river. 

Ditto .. ...(Gate of the temple. 

Doab—Seharanpur .... Sfiall tillage ton the road from Seharan- 
| pur to Dihra. 

Ditto .large village between Scharanpur and 

| Dihra. K Well at E. end of the Tillage. 

Ditto ...2 furlongs N. of the town waH. Bad 

| observation. 

Ditto .Village between Daulutpur and Bhit. 

I 

Ditto ... Mosque at the tillage on the left bank of 

the JWmwh, 6 furlongs S. tof the ruins of 
the Emperor Shah J shah's hunting 
palace or Padsha-mahal, at the foot 
of the south range of hiHs, where 
the Jumna issues from them» the 
Ganges opposite docs at Hardwar, 

Ditto .The ferry, left bank of the Jumna. 

Dtito . Large village on the old canal from the 

Padsha-mahal , to Laung opposite 
Delhi—3 fnrlongs N. of the tillage. 
Bad oberration. 

Halting place, and well at the S. W. 
month of the TlimA pass through +ha 
hills into the Dun. 

Dun talley . .. .'Large tillage in the Sal forest, lj fur- 

{ longs N. of it. 

Ditto ...Large village in the forest, N* side of 

1 the talley, on the slope of the B'hu-> 
drqj mountain. 



3025 52 
30 23 1- 
302427 


Ditto . 
Ditto . 
Ditto . 


30 27, 5 
30 31 35 

IsoUso 


30 50, 7 
12944,34 


Sirmur . 
Ditto .. 


Ditto , 


Doab—Seharanpur 
Ditto . 


Forest 

Village on the Atim riter. 

Ferry on the left bank of the JumntL, 
Indifferent observation. 

Village in the Kir da Dun or talley. 

On the Macaranda or Mar can'd a riter, 
at the foot of the Nahan mountain. 

|Town in the Sik'h country, on the road 
from Bur hia to Nahun , belonging to 
Jod’h Siifii, Ki i.hm. 

Large tillage in the Cadir of the Jumna, 

Ferry, Wt bank of the Jumna } near the 
tillage of Bighi. j 
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Placet 


fill sera .. 

ksdnsua. 


Latitude. 

Product A District. 

in 

ran 

is:« 

»:s3 

51 

21 

Doab—Sehtiranpur 
Doab—Meerat . 


CkaprauS, . 

Kkat-g* 4 , (cai. «oh) 

Sicrole . 

Digga . 

Gafjntr . 


Jghadtp, (II) . 


Bicki Hal '. 


Soli. 


Ran.nmaii . 
Beihamj . 


Gadhai 


wits* 

|t7|48j38 

25 2417 

I 

26 5828 


(*3*8.3! 


Place where the nariga-} 
tionofthe B'hagirathi ^ 
opened from theipain ri-f 
ter, m November 1814.) 

Stvajpur ... 


[23 37,12*3 
2*6 


23 37^ 7- 
]*3 38 28 
38 

|23 36 33 
23 58J3* 




|24 22 


24 38 


28 *2 
25*7 


Ditto . 

Doab—Coel .. 

Benares . 

Behar—Patna . 

on tko B'kigira- 
tkl branch of tie Ganges 


Remarks . 


H. Ditto. 

B. 


iH. Ditto. 

a 


a Ditto. 

Ditto . 
Ditto. 


II. Ditto. 

a 


H. Ditto 


24 50 51 I Beng. on the rirer Ganges. 

1 1 4)i-5| 1 


124 6049-1- 


At a building, in a tope of celebrated 

mango tree*, the fruit of which is 

esteemed to be the best in Hindus¬ 

tan, and was appropriated to the use 
of the empefor. Kabxtna is aa old 
town. 

Lug* tillage S. W. side of it. 

Ori. Gardner's house, S mites fro n t 
Kkas-gunj. 

Mr. Bird's (the judge's) house near the 
| bridge, at tHe station of Sicrole. 

'Col. Gardner's home ai Digger, Mr 
| Dinapur. 

4 fbrtoirgs S. of the village, which is on 
I the right hank of the riter. 

[The following obsecration*, on the rt- 
ter to Dinapur, in Tirhut , and 

Chemparan , are from the means of 

meridian altitudes of the atm and 

stare, taken at the same time with re- 

fleeting circles, by myself and Captain 

Barton, who was appointed my as¬ 

sistant in the surrey. 

Left bank of the liter, a mat h at S. end 
of the village, bearing E. 250 yards. 


Large village on the riter, right bank* 


[A tillage on the left bank, bearing W. 
20 N. distant 4 forlongs. 

Village on the right bank. 

S. W. comer of the great square of 
the cantonment. These obsertations 
are not good, the weather being 
cloudy. 

(Right bank—Village, where the small 
Nulla joins the liter. 

[4 furlongs N. of the sandy point, round 
which, boats now turn,from the B'hd- 
gtrathf into the great Ganges. 

Remains of a tillage on the left bank of 
the river, near the ruins of Gaur. The 
Cadam Resul there 68 N. £• dis* 
taut about 3| miler 
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Latitudes of 


Places. 


Right bank of the river,) 
amrMolyerna cascade) 


Gaugiperiid.. 
Sicri gat, (B.) . 


Near Colgong. 


Latitude. 


I * I " 
I 

7 55 


1251 


Province S{ District. 


Bengal, on the river Gi 
get. 

Ditto 


15 31 -SH. Ditto. 
1*7 'SB. 


(Mean).. 
Deriofrur. . 


Mnar.. 

Fctwa. 


Dinapur, (cantonment).. 
Secrpur, (ferry). 


Camp, above the left bank,ra5| 


z 

_J_1 

14 50*5 
15 ( 1 *3 

~ 

1458 ■© 

25 16 33 



38 

25 

_ 

„ 

18 5 



fi'l 



13 *8 

25 

22 

52 -6 


23 

1 *6 


22 

57-6 

25 

25 

41 

25 

30 34 *8' 



24 5 

25 

38 

12 

25 

40 

8 

,25 

40 

16-7 

IB 


Ditto . 


II. Behar, on the Con, 


Ditto . 


Ditto 

Ditto 
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JUATITUDES OF 




Bauru, (catap) . 


Bcrhcrwa, (camp) . 


Banjari pokra, (camp) 


SorieniB. 


2 ID‘8 
2 R l fi! 

H. Bettor—Chcmptfrm 
B. (In the Ttr&i) 

2 14-2 
17 5fi *8 


17-6 

B. 

!7 6$ -1 


S 43 *2 


| 8-4 


1ft *8 
2 29 -2 

if. & B. 

j »'6 

Ditto .. 


of the lira. Thu was the Nepal 
boundary. 

Tent near tile aonth gate of the town, 
dtatant MO yards N. 66 E. the Rqja't 
house 66*. W. The town wall 1148' 
to 78*. Mean of crossed ob’crvations 
of the Sun's Bigel and Sirius. 

Camp of the division near the small vil¬ 
lage of Berhcrwa in the Tcraf* 


Sbihiiaai. 


Sigouli . 

Betciik ...... 


Adknpurpokra . 


the large tank, and the right on a deep 
small nutta; a strong position. 

Data . . . Tank near the village, 10 miles from 

Batumi pokra , on the Sigauli road. 

Ditto ...Tent at the Berga tree, on the south 

side of the village. 

Ditto .1 furlongs east of the village. 

Ditto .Tent at the east gate of the touVi The 

Riji$ house bearing 184*. Mean of 
several sets of observations. 

Ditto .The great tank, where 3 companies had 

been cantoned. 


26 66 8-6 

Cadiirsa . 26 62 44 '7 1 ), Ditto ... East aide of the vidhge, which is on the 

pSI 3 '0 B. Bukia river. 

"G.'il! 54 -3 

.Jounkuniea . 26 48 22 -2 H. Ditto . Large village, 10* V from CrnUnm, 

18 *7 B. and 2", 5 f . from Bcrhcrwa, where 

— — —* the G'orc'ha post under PARAtfoRiTsf 

20 *4 Tnrt’A was surprised. 

Jonpur .48 47 19 *91|. Ditto .Mango tope , west of the Tillage* 

18 -7b. 

19-31 

Matidri .2C 39 10 *4 j|. Ditto ...... ..... tent at the great Takher tree, at the 

13 B. edge of the nun or deep j'hil, west 

“I -- side of the village. 

Scmuiic .28|*H 43 *7 H. Ditto ....>^est side of the village, in the tope. 


- / H. Dil 
I 40 *3 B. 

Dil 



Ditto a. • * • a.[Mango tope, east end of the filiate. 
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Placet. 


Latitude . 

Province If District. 

ffW— 



Remarks. 


Ramntgar., 


Roggak ... 

Sesmiser, (mountain).. 


12710 
9 

V 

27 6 
27.2*1 


Tirkclma .. . 
Gobindgusy. 


Ancient Hindu tumulus) 
or mound near Kuseriu^ 
tamuul . 


Bisiauta. 

Senna ... 
Sanya... 


(On Ike Ganges from JM- 
n apur la Cawnpore.) 

Month of the Gogra orj 
Deaah rirer i 


58- 

18 

1*7 


B 

15 

264S| 


um 


H. Behar—Chemparanl 
B. (In the Ter a!) 


DVta . 
Ditto . 


Ditto . 
| Ditto . 


19-5 


Hokt and Udoun Chepra 25 40 42 


Rkatam ... 
Anjavrpur, 


K5S9.37 


M 


«i 


M 


Botitah .............. 

Ditto ... 

Ditto ..... 


Tirhut. 


Ditto . 
Ditto . 
Ditto . 
Ditto . 


[Mango tope, 5 furlongs N. W. of the 
town of Jtamnagar, which is a consi¬ 
derable place, and inhabited by the 
exiled hill Rqjd of Tuncu , and hi* 
follower!. 

[Great tree at S. W. side of the town, 
which is onithcleft bank of the Crtm- 
Woe rivef. Inditierent obsn vatiou. 

[Small fort on the summit of the moun¬ 
tain, which is 2 270 feet above .the 2>- 
rdf, which it divides from the Chitaun 
valley, through which the Rapti river 
floWs to the Gttrid’ac. If a fort were 
built by us here, it would at all time* 
ensure a passage fiom the Terdi into 

I the above valley. 

Village, tent by the side of the Herher 
f river, 

[Large mart a*d ferry, on the left bank of 
the Gan <tac river. At this period* 
Captain Barton having left me to 
join his regiment, the following ob» 
serrations were taken by ’me alone. 

[Mr. Giroo’* indigo factory. 

He E. end of the village. 

3 furlongs from the mound, and S. 39. 
west of it. 

5 furlongs cast of the town, which is on 
the Gm dac. 

[Mr. Wood’s indigo factory. 

Luge tree near the village. 

'Indigo factory on the Byar creek. 

Village, first stage from Hdjtpur to- 

1 wards Muzaffcrpur. 


Ditto a 

Ditto . 

Ditto . 
Ditto , 


[Confluence of the great river Gogra 
with the Ganges at Scmuria. The 
great Bergkcl tree bears 312% distant 
1*. i f . Course of the Gogra up 298% 
of the Ganges 210°. 

[Great tree at Noka and Udown Chepra ; 
2 villages Ou the left bank. The Ganges 
up 219% down 85 for 8 furlongs, then 
100*. Channei deep.—Bank high.— 
[Right bank near Rkaassa^ river up 32Q° 
for 1 mile* down 140*. 

Village of Anjnurpur 298* 3 furlongs on 
branch of the Ganges. Course up 210°. 
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Latitudes or 


LatOodo. 

PrOtma ti Dktrict. 

IB 

B 

m 



Placet. 


finurb. 


(tag itaff in tbei 


fcrt) 

Gkmfw 

Left bank of the Gaagot . 


m 


134 


is* 


7 Vital. 


Right bank of GtatfOt. 


Xmttia . 

Left h|gh bank. 


S3 SO 
IS soao 

* ««r 

149 


Mle . 


{Ditto , 


Ditto. 
Ditto , 


Right bank b.l«wflfnar« ! iajS4 

Btnorn .fsa’irtas 


Oopr. 


Virxapur. 
Bijraul .. 


Ditto. 

auto-. 


TiSO 

HIT 


X 


Ditto . 

m* . 


ChanM .25^055 


Scrii . 


25 30,31 


2 tubadar ka perwa . 

Pathanna . 

Maniqntr . . 

Dalmow . 


m si 


37 


34, 


24 


250 yards below the Chihehitun pa¬ 
lace. 

(S. east ead of Qhaxipvr cantonment 
41*. The C M+Mn 48% distant 
about 8 mflea. 

Indigo works on the right bank. Hirer 
np tt2* to 235* and 240*. 

\Sahibpur, N. right bank opposite 230* 
7 furlongs, Nldra 274*, Phulwuria 
209*. 

|Sagid8—■ Surar Tillage 283*. 3 m. rircr’i 
course up 282% down 100*. 

[Sapd of the right hank, opposite the 
city. Center of the drone of the 
great mosque 13°. 14 Siv6l& temple 
230*. 19 — River front bastion of 
Ramnagur 161°. 38. 

|A$ the f 1 rry N. of the fort. The flag 
staff 18". S. W. corner bastion 83. 
Iflgh right bank of the rirer, under the 
village of Chepur. The large village 
of Bftutili distant l* k l. f. artdbeers 
118 lower down the river. Many 
troublesome sands ie the river here* 
Dr- Tuiikbull/ji house and feefcary, o* 
the tdgh right bank of the river. 

|Under the Stvibia and village, right 
^ bank of the rirer. At this place it a 
ledge of honker rocks, and a very 
strong current, dangerous to boats, 
tyigb right bank, at the small village of 
Chatfthf. Highest building in the 
fort pf AU^ubad 331*. 10. 

4[0uds ...]lieft bfnk. fferd/ village 0*. 4 furlongs. 

Butijgpbw on high point at Ougcnie, 
-igh’t bank 283% river up 285*. down 

lift bank. Sinhori 122°—Stone ghat 
itJthanabad 259, Butin 210. River 
up 255*. 

ijpafaumf, large vijlage with a Sioata 
moth, right bank. 

Ldft hpnk, felow the high old fort. 
|9and fits the right bank, upper stone ghaC 
in the town across 351% center gh&t 
9*, lower 81*. Transit of Mercmy. 
The preceding limb of the planet go¬ 
ing off,touched the sun’s exterior limb, 
at mean time 22* 15* 44*. 40“ 4. 
11“ November, 1815, 


[RStar Gtptget , 
Ditto .... 


Ditto , 


. .'Left 1 
Bu 

4S 


Ditto . 


Doth 

\Oude . 
Ditto . 
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Vtacts. 

Latitude. 

" 

Praetsscatj District. 


■ 

m 


15 

J 




26 

8 

8 


Cawrtporc, (cantonment) . 

26 

18 

u 

Doab . . 

( Here , leave the Gengesy 





and proceed up the Do - 





ab to Seharunpur.) 





Chuubfpur . 

26 

36 

59 


Pouraa . 

26 

4426 


Mccran-ct - Serai . 

27 

1 

58 


Jelulabad . 

27 

6 

Q 


Khoda gur\j . 

27 

n 

23 


Futigerh, (cantonment) 

27 

21 

47 

Ditto . 

Arjunpur .... 

27 

41 

7 



27 

48 

42 



27 

47 

0 



17 

S3 

55 



28 

3 

16 



28 

15 

42 


Gullouti . 

28 

35 

37 

Doab—Seharunpur S.i 





division.( 

JJaupcr . 

2843 

28 



| 

SB 35 

40 



SB 42 

17 


Civil station, near Seboran- 

29 

5 i 

B-'i 

Ditto . 

nur . 






'Remarks. 


Rijjht bank. Gkdt at N. E. corner of a 
l*rge tope, 5 furlong* below the town 
of Bilaura. 

be ghaC at Buxtsr, a large Tillage, 
left bank. Surqjpur , lowest white 
building in the town, *94*, about 4 i 
miles. 

Major M vcpherson's bungalow, for- 1 
merly the brigade office, near the 
artillery depot. 


S. side of the village. 

2 furlongs N. W. of the village. 


Strut. 

Indigo vats, 1 furlong W. 20 N. of the 
village. 

1 [ furlongs N. W. of the Serit, on the 
Fuhger'h road. 

t*rge red bungaloiv (2d range from the 
river); formnly Mr. Lush’s shop. 

East side of the village. 

A 

ltdgah, furlongs from the west gate 

| of the town. 

l\ furlongs west of the village. 

Near the tombs of the officers killed at 
Align h y aud one mile N. of the 
Delhi gate of Cod city. A tiger h 
fort distant 2". 3'*''. 

Indigo vats, 3 furlongs from the village 
on Align'h side. 

1 furlong N. of N. E. end of Koorja, 
which is a large old Satyad town. 

X. gate of the village. 

[Captain Hunter’s house, at If. gate of 
the town. 

Pond, N. E. end of the village. 

Old mosque and pond, 4 furlongs Ni 
30 0 west of the N. side of the town, 
on Seharanpur road 

House of Mr. Grindali., the magistrate, 
by 61 observations of the sun and 
stan. 


Tt 
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Latitudes or 


Places. 


Province If District. 

Remarks. 


BBS 




(The following are trtfAinj 
the mountains, conquer¬ 
ed from the Gore'has.) 


jfmbdrt .30|28|57 

Cdlii .30,31124 

Runtum .[30[3lj59 


Bairat . 

JVttAan, (the capital of) 

Sirmor) . ) 

Jaitacj (fort). 


(The following are Lati¬ 
tudes qf places in the 
mountains of Strmor,Ju- 
balj Kcounthul , Comar- 
eht, Biseher and Ca- 
naur , between the rivers 
Tome and Setlgj.) 

Skdngrd . 


(The following are on the | 
Haripur road to Jubul.) 

Underi . 


3321 


M 


30 


Bowai . 

Culag . 

Cherauli. . 

Ballou ...I go: 


Lmgjhar. 
Chou* .... 


34 


\Dun valley . 
\Jaunsar ... 

1 Ditto ..... 


31 -7. Ditto . 


41 


3042 

’3045 


Thor .. 

Dinga Cinga . 

Burj-ct-Tiba . 


•Sirmor . 
Ditto .. 


1 36 Dido 


37 Ditto , 
7 Ditto . 


Bank of the /«au, east tide of tlie vfl- 
lage. 

Small town, w^ithin the mountainB, and 
between the Tome and Juwmarivers. 

Small deierted fort on the mountain, 
above CdUL 

Fort, on the high peak of the mountain. 

[Captain Wilson's house. 

100 gardi N. W. of the fort 


30147 

a 

Ditto. 

30 49 

17 

Jubal . 

30 51 

4 

Ditto . 

30 53 

33 

Ditto . 

30 1C 

60 

i Sirmor . 

30 16 

42 

Ditto . 

30 42 

7 

Ditto . 

30 42 

12 

Ditto . 


[Walnut tree*— Sh&ngra it the chief 
village of the district, on N. face of 
the mountain, which bounds the Giri 
gangi to the ft. 


[Large village, side of mountain, Chaur 
peak 7° 10. 

Large village, at the foot of one of the S. 
E. spurs of the Chaur mountain. 

[Tillage and small fort, foot of a S. 
eastern spur of the Chaur. 

[Village, between spurs of the Chaur. 

" sail village, N. eastern spurs of the 
Chaur. 

N. N. E. spur of the Chaur. 

Village on S. W. spur of the Chaur , on 
the Mushiur rivulet, which joins the 
Giri ganga. 

nail village on the (SriW ganga , at X. 
foot of the Sin-cl-Dhar mountain. 

Village on the ridge of the Stn-ct-Dhar 
range. Rad observation. 

Halting place, near stockade on the 
Bur} mountain, which is a continuati¬ 
on of the Juituc range road, Nuhun 
to Subattu. 
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Placet. 


Titri<ci-Daber.. 
Mlmet-gao*.... 

Sabattm . 

mkrlgar . 

Stria . 

Burnt Ckokeg.., 
TUbg .... 


Mutbma . 

JCuadroat 
Cat [km. 


Wirt 


Rdotpur 


Mar... 
Mutouka 


hatibaie. 

| Protiaoe <Jf District. 

linn 



W 

ccc 
</»» 
4(4 


Remarks. 




045 


Bafkat. 

Ditto ... 


ReoantJtul. 


Ditto . 

! 

Ditto . 
Ditto . 
Ditto. 


Billing plot*. «t N. W. loot of the 
But+ai-Tiia. 

Village tetwoen tho oountaliu. 

BritUh caotonmeot of the 1st Nutork 
battalion of Gore’hat. 

Village on the Gambhir riser, road 
1 Sobottv to Cot gkur. 

[Deserted Tillage, on slope of the moun¬ 
tain. 

Baiting plant, Mir Phagkuse, on ridge 
| of the noon tain— CAosrpeak 144**0 
On ridge of the mountain, the small 
' fort distant 300y. *37 f. — Cheat 
high peak 159" OS. Nugai fort 110". 
Tho Girt gangt about 5000 feet ho- 
1 loir. 


M 




>4»ta'7 


4 » 


m 





. Village between mom taint — Of 
high peak 108 * 50 Nagm )M' N. 

Village in deep dell, west of the fort ei 
WartoQ mountain. jfortoo fort 12*9. 

British cantonment of the td Nui$ri$ 
battalion of Garc'has , on slope of tha 
mountain, about 5000 feet abort tha 
left bank of the Sttlq. 

Village on the left short of the riser 
Setkjy which is confined iu a narrow 
bed by steep mountains,of rock, of 
great height. 

Ramymr is the capital of Biseher, and 
the winter residence of the Jtyd. 
It has much fallen to decay, and at 
present has only about 160 mean 
houses, and some better, belonging to 
the Rfyd. It stands on the left built 
of the Setltfi which is 910 feet wide, 
in Jane very rapid; it is crossed by 
a rope stretched across to the op¬ 
posite or Culau side. The river b 
confined by exceedingly stoop «ti 
lofty mountains of rock. The heat 
at Rampur , is excessive. 


3128 

i 

31W 


Ditto 

Ditto 


Village, left bank of Setly\ and about 
400# fleet above it 

Village on rivulet, and in glen of some 
name, reaching from the SctlQ to the 
snowy peaks. 
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Latitvbki or 



Strain , 


Trmda 

Kmgotu , 

NtcJmr .. 


30.19 


31 33 42 

sijmi 

31 3315 


Canaur . 


Biseher 



Walnut tree, near (bo Rqi' i house. 
SerOtn ii about 4500 feet above the 
Sktfc and ii the summer residence 
, the Raja;—a. pleasant situation on 

tW mountain aide:it is only a vil- 
laga. Thb Rfy&’t house is high, and 
bpilt in the Chinese torn, as,usual in 
these mountains. 

[Village, high above the ScIIq. Canpitr 
j is that remote and rugged provino* 

I of Bucher, which is within the 
j Himalaya, and on tjae Setlej river. •„ 
( Left bank of Selly, and high above it; 
the river is confined by mural prod* 
pices. 

Do. Do. 


Bacra 


31.3346 


Pts, over the Snowy) 
Range .J 


31 


20,25 


Teuthie .. 

Roorou . 

Hurneoul ., 
IVartooy (fort) 


1510 

11*35 


■47 89 

I 

1444 


\DtUo 


\Ditto 


Biteher 
Ditto .. 


Ditto 

Comarsin 


. Village, In Jiigb glen of the Satdang 
river, whifch falls from the N. side of 
tbe-inpvy peaks to the SeUy. Thip 
village, and the others of Cttnaur, are 
in spoil tie greater part of the year. 
Here I turned to S. E. and began the 
great assent of the N. face of the £ 
ridge of the Himalaya. 

. 24th June, 1810. In the snow, and be¬ 
tween the cliffs of the Himalaya , at 
thejimmeiliate foot of the Panvori 
pasq* over the snowy range from G'o- 
nuur into Smurra, and on N. side of 
the pup. This place is confined hjr 
cliflu,whiqh rise perpendicularly above 
it, & tfie Height of 3736 feet. Water 
boil|wiat 190° of Fahrenheit. I cross¬ 
ed fietfc^c ou the 25th June, at 11 
a. nf. in a heavy shower of snow. 
iVillagp on the fndravali river, which 
| falld iuto |he Paber. 
large (village on the Paber river, which 
joins the< Tome near Raghai. 
Large riilagp in the Nora district. 

IVartu or tyurtu mountain, 7*. 3 f . S. 
E. 6f Colihur. Height of the moun¬ 
tain above the sea, about 10,000 
feet. During a residence of 7 days oh 
this pea^in July, I could only get ope 
observation for the latitude, and that 
a hifd onej the mountain beiug enve¬ 
loped in dense clouds. 
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Places ii» Hinbustan, 


LM 


Placet. 

Latitude. 

Province <5f District. 

1 

'll 

i’i " 



rta, within the mountains 
v/Jaunsar , Sirmor , and 
Rereaen.) 

Bairatj (Tort).30j34|3i *7 


Mur long .(30,38(53 

Lakha-marid*al .13043(24 


Jauntar . 
Ditto ... 

I Sirmor ,. 


Fort, on the high peak of the moun- 
: tain, 3 m. v,e»t of the Jumna. 
'Village, in the gicn on the Stlgad map, 
j which join*, the Jumna , 5 miles east. 
Right bank of the Jumna. LuUut~muri» 


Remarks. 


Paunli ., 


Giru ... 
Thanno , 


3048 


30 52- 8 


30] 


Catnaur .. • ■ |3o| 

Oj'htr ghur or IF aztr\ 
ghur .ji 


JO 


Danussa , 


Curs'ali . 


4912 


5135 

;5447 


SO 56 50 


30 


57 37 


Remaen 

Ditto .. 
Ditto .. 

Ditto .. 
Ditto .. 


Ditto 


Ditto 


famctl in Hindu story, as one of the 
favorite haunts of the Parid us. There 
were a great number of temples and 
idols here, but they appear, in a 
great measure, to have been huiied 
by a i>lip of the hide of a mountain, 
which overhangs their scitc. 

Village, on right bank of Jumna , and 
400 feet above it. Rewaen is the up¬ 
per division of Gerhwal , and chiefly 
subject to the Gerhwal Raja. 

Village, on the side of the mountain, in 
the tt«iuittJglen,5 m . 7 f . from the right 
bank of the Jumna. 

Small village,right bank ofthe J mom*, and 
400 feet abos e it. C’i oss the river on a 
low Breadth ofthe river, 40 

feet, but deep, and falling in "ataraets. 

Small village, left bank of the Jumna. 

Right bank of the rirer, small hamlet, 
500 feet above the stream, which is 
confined by mural precipices of great 
height. A small fort here. Most of 
the villages in tins neighbourhood were 
buried by the tall of the cliffs above, 
in the earthquake of 1803. 

Bad and uncertain observation. Wet- 
ther thick. Small village, at the con¬ 
fluence of the Banassa river with 
the Jumna. There are 10 houses 
here; the rest were buried, lastycai, 
by a slip of the precipices. Appt. 
alt. of Jumnautri east snowy peak, 
as seen hence, 13". 34'. 45 ; of west 
peak 17". 13'. 3(T. 

Lelt bank of Jumna , here 17 feet wide, 
and knee deep. Curs'ali is at the foot 
of the Jumnautri snowy peaks, and 3 
miles from Jumnautri. In the latter 
end of Anril, the snow was 2 feet deep 
in shaded places in the village, lhero 


are about 25 houses. 
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W 


Places . 

fin 

Province <$f District. 

'Remarks. 

i 

Jwmautri .. 

30 

69 

10 

Revacn .. 

The head of the Jumna , it the foot if 


<Jumnaubi to Gqngau- 
tfi, Sfe.) 

Shllba .... .... .... 


Sinpfui 


Ratal . 


Bangui . 


30,49 


30, 


30 


48 


30 


it 


44S3 


kt -3 Ditto. 


,54 


Ditto . 


Ditto . 


3? *8 
[28 -fi 


Hi. Ditto. 
Ht. Ditto. 


steep snowy mountains of J umnautri. 
The stream was 3 feet wide, and a few 
inches deep, formed by thd melting 
of the mass of snow, wjiich overlaid 
the bed, by the steam of the extensive 
and powerful hot springs, which are 
here. The bed of snow, concealing the 
stream, was 40 feet Of inch in thick¬ 
ness. I descended to the bed of the 
stream, by a hole in the snow bed, 
made by the hot steam. .Various 
domes and excavations in the snow, 
over-arch the Jumna;— they are giu- 
sed by the tyot steam. The bed of the 
stream, for the last 11 miles, is wholly 
concealra by deep snow ; it is bound¬ 
ed by high mural precipices, at the 
distance of 50 to 100 ya-ds asunder. 
Lat. by 8 sets of circum-mcridional 
alts, of Q. A bad barometer stood at 
20. 4.—Air <J2 0 .—Mercury 37* (ia 
XMw) 21st April, 1&17. 


Deserted village, In the Sktlba gb:n, 
which runs from the Jumna to the 
crest of the J adeem' \ghat\ on the 
tinge which separates the Jumna and 
Ganges. 

Village, right bank of the Ganges , or 
Ithiig it at' hi liver, and 100Q feet 
above it;—is 13'“. 5'. above Barahat , 
and 5 m . 2 r . below Reital. Interme¬ 
diate latitudes, lost by bad weather. 

|Large village. If mile from the Ganges' 
right bank, and about 1200 feet above 
it. Above the sea, by barometer, 7108 
feet. Bcxond /{< ital, the course of 
the Ganges is tnrough the most rugged 
region, perhaps, in tho world. Water 
boiled at 2(XT. 5. 

Haltiug place. 

(Left bank of the Ganges, at the Simgha 
or spar bridge. Breadth of the river, 
50 feet—No inhabitants —Mural pre¬ 
cipices bound the stream — Water 
boils at 202“— Distant flora lie Hal 35, 
126 paces. Lieut. 1 Ii.kiu.rt, Assist¬ 
ant Surveyor, joined me at Ratal 


















Places in Hindustan, 


m 


Places. 


Sac'ht \. 


30 50) 
\ 


Camp at cadar tr^es, 


Dcrali. 



Province Sf District. 


!40 


40 *2 Jin. Rcicacn , 


Ht. 


Si! 225 -3 Jin. Ditto. 


Bhaift-ghati. 


31 


Do. 


(xanguutri. 


Mean. 


8 


2 34 


|Ht 


31 1 


138-7 


,22 •5) 


30 50)29 
35-51 
127-1 


3059, 


[ 30*6 


Ht D>tio . 


Ditto . 


Ditto . 
Ditto . 


Remarks. 


|SmalI village, 1000 feet above tbt right 
bank ofl the river, where it breaks 
through those snowy fountains, which 
arc seen from t\\cDoab height of Suc’hu 
Above the sea 8404 feet, by barome¬ 
ter. Water boiled at 190°. 

Left bank of the river,'w ithin the snowy 
range, and at N. foot of S'ri Cantu, 
and Seamurchu Cbnuntu snowy 
peaks. Bed of thr Gangis, above the 
sea, nearly 8000 feet. 

Left bank. Village of 0 houses, deserted. 
Above Stic lit and Jhnla , there arc no 
inhabitants .-—beyond Deralr it is not 
habitableall rock and snow. 

Right bank, at the confluence of the 
B'hagtrathi (or Ganges) and the Ja/t- 
ftavt river, near the- Sangha, and un¬ 
der precipices of vast height A dan¬ 
gerous halting place. 

Left bank. Cliif above the Sangtia*- 
Cedar trees. 

HoniwWs mean of a and Libra — 
Ref. circle. Herbert’s Spica, a 
and 3 Libra—(two night*)—Seatant 
Hodgson's eight circum-»eridioual 
alts, offipidt. 

Side of the Ganges , here, 43 feet wide, 
and 18 inches deep,—strong current,, 
26th May, 18l7. Height above the sea, 
10,073 feet: this taftv perhaps be !£ 
or 300 feet morcth wfchc truth, as the* 
mercury in the bflwmeters -was; ao( 
well boiled in the tabes.- 


Near the ib ht.rrhc cfl 

the C(i”?i<! lid.ii thr> 
g;cat snow bed.) 


Mean .... 


33 


56! 


30 56 


32 

37 -5 

jfi -ii 


Ditto . 


. • • • HonasON by * and Ursa minoris— 
Ref circle. 

Herbert do. do. Sextant. 

At a small spot of flat-ground, right 
bank of the river. This place is amid 
snow,and surrounded by gigantic peaks, 
rased in snow, from top to bottom. 
The barpmeter indicated our halting 
place to be I2,SM feet abpvc thr level 
of the sea; one of the jtrtiks was 9l7i 
1 feet higher, and distant 42,^80 feet, and 
bearing E. 40. 44 S. To the feet and 
flanks of this, and other great peak', 
stretches a snow bed of unknown 
depth, and inclined at an angle of 7". 
—It ropmenfes at 6500 fret from 
the present station, w here the Ganges 
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Places. 

Latitude. 

•TT"“ 

Province dr District 

Remarks. 






is seen issuing from under it. The 
breadfh of the stream, was, on the 31st 
May, ■’27 ftat, and 12 to 18 inches 
deep. The thickness of the snow bed, 
which overlaid the stream there, was 
estimated at between 250 and 300 
feet .perpendicular. The surface of the 
bed, was traversed as far onward a* 
possible; its extent In length was 
about at 7 miles, its breadth 

lj miles; it entirely concealed the 
Stream, whlfhvtas’adthgUn'observed; 
and there is every reason to suppose, 
its first-appearance is at the debouche , 
which I will kadi Maiia'de o’b hair, and 
the latitude of which is 30° 56' 0(T. 
There is no record of any person hav¬ 
ing penetrated to this place. 


Tbi following observations of Eclipses of Jupiter’s Satellites, will be 
useful in shewing the longitudes of Seharanpur, and several places in 
the mountains, the latitudes of which have been noted above. Till cor. 
responding oteervations of these Satellites cat. be oblained from Green¬ 
wich, or some other Observatory, we must be content to compare them 
with the calculations in the Nautical Almanack. 


PUm. 

¥m 

Month. 

Mean time oj 
observation. 

GS3SSS5I 




r ! m 

*. 

i^i*i 

IggfjHI 

Mr. G«nw hall’s > 
house, ffear Seharanpur J 

1817 

J uly 13 

11(32 

J5|21 

35 

57 

i 

10 

38 

Ditto .^ .. 

1817 

July at 
N..A. 

1 J» 

58 -6 






1440 

50 

5 

10 

8 -6 

Ditto . 

Do. 

August 14 

l+J 

s 






N. A. 

1 

i 

5 

10 

21 


Remarks. 


[This appeared to, jetty good 
observation. kt the j»ir was not 
very cleat. 

Emersion of Jupiter’s 1st Satellite. 
Sharp and good observation* 

Eoit v*», 111 Satellite. Goodobser- 
vs i, but suspected. I saw it 3 
soaondi before, 01 at 8\ 10”. 09'. 
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173 


Place. 


<yeai 


Mr. C: ■ nim i.i.'l 7 | ^ 
Houle,nnr$e/u/raiipiir\ | ISl7 l 

Ditto . Do. 


Monti, 


Ditto. 


Mean of the 


Do. 


DcAra in the Dun «... 1814April 35 


Mean time o/l 
o&iervaiion, 
!*■ i"'-i ». 


Au «- 2 » 10 l V 3 -i| 

N. A. 1 454.3A 
Se Pf- 6, 8 3417 a| 
a;is'4tt 


Diff. in lime. 


h. |m.| 


Remark*. 


Oct. 15 8 55 4 * -3 


4,45,35 


! 6 0 


Ditto. 


8 0,40 -5 

*48,59 


'to 17 
host 


to 


18 


IC32 


j Do. [April 25, 8 23 58 -4 

| ail 12 


D,ll ° .|l8I7jMarcli 9 17 3743 .J 

! ' ,1225 11 


11 


41 


Ditto. 


Do. A ag. Sljioj 


Ditto. 


T13 
'54 58 


Do. 


Sept* 0 


83ft 8 
3,1* IB 


II 


12 44 


Xx 


•11 Emersion, 1st Satellite. Good sight. 

•2 Emersion, 1st Satellite, The obsei* 
ration seemed good, but the planet 
was rather low. 

'3i Emersion, 1st Satellite. A rervgood 
and .harp sight; a little moon 
light, but no hindrance. 

■3-jTele.copo, Dctlovi.’, n i nc ], r( , fr 
—P°wer 80-Chronometers, by 
Biiockbvvks and Mouvevx; 
time, ly- equal alts, on all the 
wires of the circular instrument. 

|Emersion, 1st Satellite—Telescope, 
DollonVs 34 jneb refr.—aper-'' 
ture 2'“. 7 .—power 80 —au ex- 
wfleot glass of its size. The 
Greenwich ^ inch refractor can 
only sparc it one second of time, 
by actual trial. 

•4 Emersion, 3d Satellite-ft came out 
close to the 1st—but, as usual, 
gives almost 1 ". later} or more, 
longitude. Taken near the 
M eh amt’s temple. 

•^Immersion, lst Stellite—Good oh- 

se-3 ation— Dollond’s. 42 Inch te¬ 
lescope—aperture 2* 7.—powrr 
*P- The above temple, distant l*. 

T. bearing 2-17*. 

".is'io ;By I.ie„t. HritBEnT-Douoxn’. 

42 inch telescope— same power. 

*c. as mine. At Captain Youxo’s 
Bunjrnkrtv —'latitude 50*. iff. 

17. M 5. Difference of longjtodo, 
compared with mine, some time, 

r v a * *** * «*"*• 

y\ * Ibe Bunpafaw it a second 
of time west of my-place of ob¬ 
secration. 

‘ 8 l Bj L IJeot ®*8w*r, same place.' 
Thisgiret 1". 51'. mitt of mine, of 
| same night, at Soharenjiur. 


II 


,59 


18,22 









L/iTlTUDM 8* 





§ 13 53 An immersion of the 5-1 Satellite 
gave Inn i 5. 12. 59. The date I 
hare mislaid. 

510 D *0 Lieut Herbkiit.—M ine of same 

night, at Sehuranpur , -fl. 55.43. 
3. difference 8’. ’4. is rather too 
little—should be 15’. 

5 10 50 ^Emersion, 1st Satellite, flood ob¬ 
servation—ft. W. peak of the 
mountain, at Bai^'hadka’b sta- 
tuo. 

511 14 ^Emersion, 2d Satellite—Clear— 1 The 

34 inch telescope, which is orm 
spoond of time later than the 
Greenwich refractor, with which 
it was compared in England. 

5 9 0 7 Rmereion, 3d Satellite. A tolerably 

good observation, below the west 
end of the town. 

5 9 10 ’2 Immersion, 2d Satellite. A good 

observation. Satellite lost light 
for 32 seconds, before it disap¬ 
peared—At Captain Wh.son’s 
hdusc, N. of the above place. 

5 928 Emersion of 1st Satellite b n ing in¬ 
terrupted, I did not get a very 
good observation. Captain 
Birch’s house, lOQyd*. east of 
the other place- 

5 10 34 Emersion, 1st Satellite. Not a good 
I observation—The telescope, uu- 


!'iinersion,lst Satellite—a fine obser¬ 
vation, and valuable. A long apt of 
distances of sun and moon, taker 
by the reflecting circle, give 5 h . 
12". 24‘.— I-at. of Trandu 31*. 
33'. 42".—All the above by mc ; 
wiUh 34 inch telescope. 





(On the Jumna , rtithm j 

the mountains of Rc- 

rcaen) I 

Gira ...1817 April 1) 14 41 *5 »5 

| 92826 | 5 1320 


Do. April 16 17 10 5 | 

112 129 5 14 36 


Cur/a!’, nfirjumnnu-'l \ III 

//v, which bears 41> ' Do. April 17 16 342 
N-E-.) 11050 33 


(On the Ounces, vnthin 
the mountaint ';/ Rc- 
tcaen ) 

Ratal . Do. May 1016 1121 -5 

111 II 5 5 13 16 


\Do. M.y 12to,42l 6 | 

I I SW1S 51323 


Do. May 11'1 if 13 35 - 7 ! 1 


857,42 51553 


*5 Immersion, 2d Satellltp, Very rlear 
observation - Satellite lost lustre 
32' before it went. This and 
the follow inn observations, by me, 
with the 42 inch telescope. On 
the l()lh, I took the 1st Satellite; 
there was some doubt Lu noting 
the time, but l believe it will give 
6". 40'. 

Immersions 2d Satellite. A tolerable 
observation—but the dawn waa 
beginning ; I think it might other¬ 
wise have been seen 3 or 4'. ki¬ 
tes. 


Immersion, 1st Satellite—I suspect¬ 
ed I saw the glimmer till 1(»\ 03". 
4fi\ or -!', later, blit not ceitain— 
Air v»*i'v clear—Same day, Lieut. 
11 kuulivT observed the immer¬ 
sion at Sikrt in Rohilc'hand at 
16*\ 05 m . 28V Difference 1“ 
40' — Sikri is between Bareilly 
uud Cltunjausi. 


•5 Immersion, 1st Satellite—Same te¬ 
lescope. Air clear, but there 
was a slight wind. 

A very fine obsen ation, comidewng 
tli.it flic plain i is m> near opposi¬ 
tion. The aii calm, and ir. these e- 
levated regions, exceedingly clear. 
Satellite lost lustre 50". before it 
went. Same night.'Lieut. Hlr- 
aiuu’s observation—The immer¬ 
sion'at 10 h . 4'*"’. ()!)'. 0. at Chu. 
kooneara —\,i{. 30". 22 . 30'*. 

•7 Immersion of the 2d Satellite—Clew 
and steady—1 followed the Satel¬ 
lite deep into the shadow. It 
continued to lo:>c lustre for no 
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\76 


Place. 

E 


Mean time of 
observation. 

Dig. in time. 

Remarks. 


M 


n 


a 

E 

a. 



1817 

June 13 

9 

«S 

13 

28 *7 

36 




less than 76 seconds, before it 
finally disappeared. It gires a 
longitude more than usually ea si 
of the lbt Satellite. The planet 
being now to near opposition, is 
large and bright, and ill. glare is 
some impediment to the precisi¬ 
on ot observation. 

Emersion—1st SatelliK 



] J 

52 *7 

N. B.— For the latitude* 
ef this and the fore¬ 
going place*, see the 
list of latitudes. 



. 



ilutiutnT and I, both observed; 
he caught the first glimpte 3 se¬ 
conds before I did so; 1 base re* 
corded his sight of it. 


W* could not take any observations of the Satellites higher up the 
Ganges than Sue'hi, os the great height ef the impending cliff-, (some 
times 50\ above us), prevented our seeing Jupiter, when the Eclipses 
took place. By the same cause. I have lost many observations in other 
parts of the mountains. 


The long udes of all the snowy peaks, visible from it, will be dedu- 
ced from the meridian of Sehatanpur , by triangles, as well as their 
latitudes, distances-and heights. The base for the purpose is that of the 
Chaur mountain and Seharanpur , the station signals at each place, being 
visible from the other, and at the distance of sixty-one British miles. The 
angles of the grand snowy peaks have been taken at each station with 
the circular instrument,, as well as their apparent altitudes at different 
times, 






Pl.ACI'3 IN Hi.VDU 1 -'! ak. 



(March of the /»< I | 

from 11 1 icon ie, to xard > 

Jaipur.) 


Rmarn'f. (Camp, Zlcad^ LJ U 0tf|w 
quarter?) j | 


7 furlongs S. W. of the town rf licitat 
tie. Longitude, west of $. K. anglr 
of the city of Delhi wall, 2". 28\ b of 
I time or 37’. 07*’. of space, by trens- 
forrenre of time, by Molikeuv’s 
chronometer. 


Camp, near Bhazzul .... [28 3 59 Kanuund. 


Camp, near Bairud .B7.53 I [Ataar 


Goqjerbat . B749 16.1 \Diito .. 


CaCkputli. 


*741 53 [Ditto. 


Prayagpur . 27|33 41 .i Jaipur .... 

Babra .*2728 31 H. Ditto . 

22 0 . 


Monoherpur ... R7^10 50 Ditto.... 

Samoat .I* 7 ! 11 48 M. Ditto, 

45 .2 B. 


Nmgkul .27 3 35 .2 Ditto 

Jombro ...25 56 35 Ditto 

Smgontr . 25 40 10.9 Ditto 


. Camp, 6 furlongs S. of thr town. Dis¬ 
tance «r. r. 

. Distance to Shafychartpur, 11". 3 f ; to 
Bairud, 10 “. 

. 5 furlongs S. of the Tillage; distance 8". 
C.-Ilence, the observations wore tak¬ 
en conjointly with Captain Bari ok, 
Assistant quarter master genetal. 

. Belongs to a small di'ef— l" f 3 f . S. 
west of the town of Koto; distance 
aboot 10 miles, but the wheel broke 
oo tin road—‘Longitude 24'. 15". 
nest of Revarrte camp. 

. 7 furlongs S. W. of the town. Distance 
| 9".4. 

. 2 miles S. W. of the town. Distance 
11". 4'. 

• 

. 1{ miles 8. of the Iowa. Distance 
13". S'. 

. 6 furlongs east of the town gate. Dis¬ 
tance 12". 2{—Longitude by chro¬ 
nometers, *f»' west of Kote, and 
Putk camp. 

. Distance 10". 6 r . * 

. Head-quarters. Distance 9". 6 r . I Jai¬ 
pur is distant about 9 miles. 

. Mews of several sets of observations, by 
Captain BaiiTpN and ni) self— Head¬ 
quarter, Camp.'Distance 10".0j. The 
N. W. bastion of thr town of San- 
t gantr, distant l{ furlongs, bearing 
00*. Jaipur is about 7 miles 

( from Saogonir— Longitude, west of 
Smoot camp, by chronometers 1*. 
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Latitudes or 


Places. 


Latitude. 


T 


Cutum stances rendering it 
out of our power to tube j 
any observations in the 
till; of Jaipur, ice mea - 
KiiuUa sufficient base ,«m/| 
took the ({'slum cs ofsm A 
mrrarlaUi objects ther 
as u n e visible , umlfi orn 
the Tiigorwmetruut al¬ 
ien (tlions.founu Jic lati¬ 
tudes oj the following 
places to be: 

High pillar, nearthe oh-} 
Rcrvatory in Jurpui .. } 

Palace of Xehr-gerh , on) 
the hill.) 

Yort above east end of) 
the town. $ 

Fort of Moot re Duong-"} 
ne, betw eon Sangan<r> 
and Jaipur .) 

Fort of Alrouu\ will out) 
the wait, at S. Vt .ang'u $ 


. I 1 


Proxinrc Distrkl. 


Remarks. 


‘:a j. r > 

! 

0 5 A 
0 53 

0 53 


0 

42 

I 

53 j 

!0 I 


0M.2C 


(Snngani r , to R neat / ic 
town , hr/ liaj-gnh and 
Alvcar.) I 


(i\snur. 


.'26 


Prjucr Pmsei . 


40 


26 4D 1 


37.5 Jaijrur . 


55 I Pitta 


ITotul distant, Pewacrit ramp to San - 
gqmY, British !*!:*'• 7 . 


■The pillar east of Sanganer , camp 2’. 
1 30". Center of the cifj, n iruly 3*.14*. 
I tn 12'. 38". west of the east wall 
1 of Delhi , which I tak • to be about 
77*. 14’. 15''. east of G/eenzcich , and 
I Jaipur 75°. 50'. 0? .—Longitude, 
east of Greenizuh. 


Last aide of the town. Distance i;.>n» 
Sirigunrg, 0". 2’. 

[Cast tide of the town. Distance 10". *2 f . 


J title arra .. 
Kala Pahar 

Ccrnnul .,. 


m 


,5936 


1*26 5&j69 
^27 7.14 


I 


\DiIUi 

Ditto 

| 

Ditto 


Fast of < lie Village. Distanct 1U m . 3‘. 

! laiU.ng oast of the small foit on 4h« 
lull. Distance 14" 1 . l r . 

2 nirlopigi N E. of the village, part of 
it belongs to Jaipur , and part to the 
Jt v M Rqjm Distance 14”'. 7'..—On- 
sen alion of the latifudt. not good. 
They tall thccountry lieu Dho t „thar f 
and the Pfiguana , Ukatttn. 
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Places - 

Latitude. { 


Remarks. 


D 

urn 


. 


97 

IS 

48 


A large and strongly fortified town in 
a recess of tlie hill*, belongs to the 
Ram Rtyd of Alioar ; 3 furlongs west 
of the town. Distance lO™. 4 






(Longitude of Rtfj-gerh, 
cant of Sanganer , 49'. 
30 ". by Chronometer.) 

97 


ss 

Ditto ... 

A itrong mad fort io the plain, with 
rtuni and ditch, and a stone cita¬ 
del within 4 furlongs If. of it. Dir- 
tance 11”. 3'. 







27 

34 

1 

Ditto . . 

A large and strong town at the cast foot 
of a steep hill, which is fortified—2| 
furlong from N. E. angle of the town. 
Distance 13". 4 r . 




77 

39 

47 


Small town and fort o* a low hill, tlis* 



tance 11”. 1'. 

\ 

29 

49 

31 


West Bide of the fort, which has about 



16 stout mud bastions, a rauni and 
ditch, and a stone citadel within, — 
stands on the plain, and belongs t a 
Ram Raja. Distance 12*. 


28 

1 

34 

Ditto . 

Small open town, belongs to the palace 
at Delhi.' Distance 15*. 8 r . 





1 

11 

30 


Commissariat office — Rani-hdgh, west 



ride of the town. Distance 15". 3'. 


The latitudes in this list were deduced from meridian and circum- 
meridian altitudes of the sun and stars, taken with sextants, or, more gener¬ 
ally, by Troughton’s reflecting circles—Except four places in Huridna t 
and five in the city of Jaipur , the latitudes of which were obtained by 
trigonometrical processes« 
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Description of a Zoophyte, commonly found about the 
Coasts of Singapore Island,—with a Plate. 


Bv Major General THOMAS HARDWICKE, F. R. L. & A. S. 

Read 13th November, 1819. 

This subject belongs to the Genus Spongia, to the class Vprmes—* 
End is of the order Zoophytes.—From its peculiar form, we propose to 
term-it 


SPONGIA PATERA. 

Root. —Branching, the shoots of various thickness, from the size of a 
finger to 3 inches in diameter, slightly diverging, composed of earth, 
sand, and broken shells, and very fragile. 

Ste w. —Cylindrical, of the dame cellular texture as the bowl, and about 
the same length, in circumference, pretty equal—from 15 to If inches 
diameter—Surface porous. 
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Cup— or Bowl.—C ircular—and subconical, in diameter at the brim 17 
inches, about the middle 13£, and near the bottom 7 inches, capable of 
contaiuiog thirty six quarts of water: in substance corky—but non* 
elastic, made up of cells or tubes—running into one another, and di¬ 
vided by a slender membrane, not more than half a line in thickness: 
over the whole surface, both within and without, are spread innumera¬ 
ble pores, the mouths of which are closed with capillary—cottony— 
fibres in converging radii from the circumference to the centre of 
each pore; these when seen under the power of a common lens, have a 
dense downy appearance^ 

The height of the specimen, from which this description is taken, is 
37 inches, and something larger than one presented to the Asiatic Society 
by John Palmer, Esq. 

In an Essay on British Sponges, by the late George Montagu, Esq. 
printed in the 2d volume" of the Wernerian Society’s Transactions, is 
described—“ Spongia Scypha n —which bears some resemblance to the 
specimen from which the plate annexed was taken, but it is diminutive 
in all its parts, when compared to this Indian species. 



Description of a substance called Get or Manna, and the 
Insect producing it. 


Bi Major General THOMAS HARDWICK, F. ft. L. & A. *. 

Vice President. 

B**a i}U Jaw. I WO. 

I BFG to lay before the Asiatic Society book ia formation upon a 
subject which forms a paper in the first volume of the transactions of the 
Bombay Literary Society. Captain Edward Frederick, of the Bombay 
Establishment, has given his remarks on a substance called Gez or Ma»na t 
found in Persia and Armenia ,—but the doubt of authors who have 
written upon the same subject, seems by no means cleared up, as to 
whether this substance be the produce of an animal, or whether it be a 
vegetable gum $ and Captain Frederick concludes his paper with re« 

' marking that at some future period it may be proved to he the pro* 
“ duction of the Aphis tribe, instead of vegetable gura.”~Thc celebrated 
French Entomologist Geoffroy, has already attributed to a species of 
Chermes, the property of producing both in the Larva and Pupa state, 
a sugary substance of a white colour, resembling Manna; and it is in coa- 
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firmalion of this opinion, that I bare the honor of laying before the So¬ 
ciety, drawings of both the insect which produces this Saccharine mauer, 
and also of the substance itself, together with indisputable evidence of 
one of the many trees on which this Manna may be found. 

For the facts which I have the honor to lay before the Society, I am 
indebted to my liberal and zealous friend Dr. Warlich, and to Dr. C. 
Hunter, through whose kindness the above specimens have been obtained. 

The insect about to be described, appears, from the imperfect stage 
under which it is examined, to belong to the Genus Cbermes, and we 
propose to name it Chermu-Mannifer: we have yet seen it only in the 
larva slate. 


Chermis-Mannifer, in size, is about the bulk of a domestic bug (cimex 
Icctularius), of a flattened ovate form, tail rounded. Snout longer than the 
thorax, inflected and pressed down between the legs—Antenn®, as long 
as the thorax, of three joints, the 1st minute—3d Clavate, and much the 
largest—the 3d Setaceous, legs long—formed for>walking—the tarsi, 
three jointed, hindlegs longest—the rudiments of wings not yet evi¬ 
dent—The general colour of the insect is a light brown—the rings of 
the abdomen ace marked with a dark spot or stroke on each side of the 
dorsal line, wtuch is of a paler broqrn. 

Fie. 1—shows the natural size of the insect, and figs 2 and 3 are 
underand upper positions of the same, magnified; fig. 4, shows the larvae 
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in their natural slate, covered with a white filamentous or cotton lik e- 
substance..—Fig 5, is the same parcel of the larvse, removed from the leaf 
and reversed, which exhibits-an undefinable mass,, by the confused mix¬ 
ture of legs, somewhat darker, by having dried on the leaf.—Fig. 6, 
shows a fragment of the Manna, in the state it was taken from the tree.— 
It is found, however in pieces of various shapes; some fiat, as taken off the 
leaves, of the tree; sometimes in cylindrical pieces, impressed with the 
figure of the stalk or branch on which it has fallen. 

The formation of this substance upon those parts of the tree from 
whioh the insect does not receive nourishment, may appear difficult to ac¬ 
count for, Jt if the economy of these infeslors of plants, the cocci and 
the aphides be attended to, the difficulty will vanish. 

The Revd. Dr. Kirby, . in his introduction to Entomology, vol. 2d 
page 89, has given a most interesting description of the natural economy 
of these tribes of insects, or rather of the aphides; and I have witnessed 
all he relates on “ the loves of the ants and the aphides.”—It is not 
therefore in my mind a matter of difficulty, or unreasonable to suppose, 
that had the numerous aphides, I have seen drawing their nourishment 
from the succulent parts of a plant, been unattended by the multitude of 
large black ants, incessantly urging them to part with the luscious drop, 
I should have seen the accumulation of this limpid liquid from a thousand 
springs trickling down the leaves and stem, drying as their surfaces spread, 
and drop- after drop forming incrustations, bearing impressions of the 
branch, or leaf, and like the substance I now produce before the Society. 
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To what I have stated above, I shall add the observations of Mr. 
Hunter, which are of material importance to the subject of this paper, 
as relating what lie himself saw: 

Extract of a letter, dated Camp , Pachma'ri, lUk March, 1819. 

“ I shall now try to describe to you a natural curiosity which I found 
“ ia my rambles in these hills; and I have inclosed a few of the insects 
“ with a specimen of the substauce, which, it appears, they have the 
“ power of generating from their bodies. The substance appears to pro- 
“ jeut from the abdomen in the form of a tail or bunch of feathers, of a 
“ nature more like snow, than any thing I can compare it to. These in- 
M sects are found on the branches and leaves of trees, on which they 
swarm in millions, and work and generate this feather like substance, 

“ till it gets long, and drops on the leaves, caking, on them, and resem- 
M bling the most beautiful white bees wax;, this hardens on the leaf, and 
“ takes the complete form of it, which you can strip off, bearing the very 
“ impression and imitation of the leaf itself, which no art could exceed. 

“ But, what appear.-, surprising, they do not seem to eat or destroy the 
“ leaves they swarm on, and though they may have been some days on 
“ the leaves, nothing more is seen than this waxy substance issuing 
“ from the tail. I have seen a great deal of it about these hills,and much 
“ might Ue collected, 1 should suppose, were it desirable; there are no 
“ inhabitants however about here. We have been on the top of the range, ■ 
“ since the month of December, watching the movements of the Ex- 
“ Rdjd of Ndgpur . Our position is about south-west of Hustainu bad. 

3 A 
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“ The climate is good.—The thermometer 58" at sun-rise, 86" at uoon, 
“ and 80 at sun-set. No hot winds as yet.” 

The small branch with flowers received from Mr. Hunter, proves 
to be a climbing species of celastrus. 

A more pei feet account of this insect most depend on the opportunity 
of observing it in all its stages—the whole of what we had for inspection 
(about 100) were apterous, and the abdomen of all totally destitute of 
those processes which distinguish most species of Chermes from the preced¬ 
ing Gem .phis. 

The appearance o, the insect, before being handled or disturbed from 
tile leaves and branches they form on, furnishes a character admitting 
of comparison with another species of Chermes—viz. Chermis Alni*— 
which in the larva state is covered with a viscid, downy, filamentous 
substance—so are the insects under inspection in their native haunts; but 
however light and flocculent this may have been when first taken, the 
pressure it has undergone in a transit of several hundreds of miles, must 
be considered as likely to rob it of that character. 


* ChermtJS fouud ou the Betula Alous. 




VI. 


An account of Trigonometrical and Astronomical Operati¬ 
ons for determining the Heights and Positions of the prin¬ 
cipal Peaks of the Himalaya Mountains, situated between 
the latitudes of 31. 53. 10. and 30. 18.30". N. and the 
longitudes of 77. 34. 04. and 79. 57. 23. E. 


By Captain J. A. HODGSON, IOtii Regt. N. I. and 
Lieut. J. D. HERBERT, 8th Regt. N. I. 


ObUhe successful termination of the first campaign against the armies 
of Nepal in 1815, in which they were expelled from their conquests in the 
mountains between the rivers Setlej and Kali (or Go%ru\) by the British 
forces under the respective commands of Msyor Generals Ochtsrmwy 
and Martindeu, and Colonel Nicolls ; and the provinces of Gerlmal, 
Simwr, Hinder, Bisaher and Katnaon, with the exception of some small 
districts, being restored by the British government to the Hindi i B4jdt, 
their andent possessors, the Most Noble the Governor General in Council 
wap pleased to direct, that surveys of the above countries should be execu¬ 
ted by Captain Webb and myself. To Captain Webb, who waa then 
in Kamaon, the survey of that province and of the eastern parts of Gerh- 
vol. xiv. 3 B 
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wal was assigned; and to me, that of the western part of Gerhwel, and of 
the mountains between the Ganges and Selly rivers. My instructions 
were summarily, “ to make a correct survey of the liberated provinces 
“ of Gerhwal, Sirmor and Hindur, as well as of the countries to the 
“ north of them reaching to the Ifimdlaya, a tract which comprises the 
“ sources of the Ganges, Jurma, Tones, (hitherto unknown; though, larger 
“ than tiie Jumna) and Setiqj rivers; and which is bounded by some of 
” the noblest mountains in the world.” I was ordered to carry on my 
researches as far as rationally practicable, and Colonel Crawford, then 
Surveyor General, was directed to prepare such instructions for me as he 
might deem necessary. That distinguished and scientific officer, alike 
versed in the theory and practise of great surveys of this nature, approved 
of the methods I had suggested, for carrying on my operations, and gene¬ 
rally directed me to be guided by such circumstances, as might appear to 
me most conducive to the objects in contemplation. 

It will be acknowledged, that the extension of geographical knowledge 
is a desirable object, and it cannot be denied, that to ascertain the heights 
and positions of the snowy peaks of the Himdlaya is not only an interesting 
sad curious; but very useful, inquiry, for when their latitudes and longitudes 
are known, the geographical position of any place, from whence one, or 
more of them-, are visible, may be determined with ease and accuracy. We 
have every facility and opportunity of observing some of these resplendent 
and lofty guides, in the great extent of I5f degrees of longitude, now, either 
In our possession, or under our influence and control, from the hanks of the 
river Setlej at Ludiana, to beyond those of the Bunampooter in Bengal ,1 
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In all tins belt, the outline of some of the snowy peaks may frequently be 
observed, in dear weather, to die distance of 150 miles and upwards, with 
sufficient distinctness, for an observer to fix his own position, by obvious 
methods; and thus, to be enabled to correct the geography of the older 
maps. But as yetj we do not, by Captain Webb’s survey, and that of 
Lieutenant Herbert and myself, know the precise latitudes and Iongi- 

o • . 

hides of any peaks further to the S. E. than the latitude of 29:49.43. and 
longitude 81. 2. nearly. It. would be very satisfactory, to determine the 
positions of those more eastern peaks, visible from Patna MongMr, 
Bhagalpir and Rajnud, and this may be done with considerable pro- 
rision, by their Azimuths, taken at the above places, wife their ooserved 
differences of latitude, and' differences of longitude, taken with good chro¬ 
nometers, carried down tire river in fast going light boats, when the stream 
is most rapid: Hie boats would reach Mongkir from Patna in a day; and 
two good chronometers, ought to give the difference of latitude, within a 
quarter of a mile. The chronometrical measures, may also be itHnpared 
and corrected by differences of longitude taken by the firing of gunpowder: 
the flash of half a pound of gunpowder, fired at the hill house at PCr 
Pahdr near Monghir would be seen at Janghtra rock, from which, a 
flash would be seen at Patter Ghatta, below Bhagalp&r, and thence at 
Pfr Point! or Sicri GaUf, or probably Rajmal. I am by no means 
sure, that a flash from the top of the Golt A at Patna, might not be seen at 
Pfr Pahdr, as Baron Vanzach observed the effects of this sent ofillumina- 
tion at places, so far distant from each other, as to be reciprocally con¬ 
cealed from right, by the curvature of the earth. By this method much 
may be done, and the longer the line the better. Of course it requires a 
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good observer at each place, with one cr two assistants, good instruments, 
and great alacrity, and the mean of alternately repeated dashes; and to 
inch extent as they may be visible, this method is above all astronomical 
operations, for detaining differences of longitude, the most certain. But 
to return to the subject immediately under consideration. Having received 
my mstructions, I proceeded from the army, on the immediate frontier of 
Nepal to the upper part of the Doab in the Sehdranp&r district, in which, 
or in the Dekra Dm, or valley, I intended to begin my operations, by 
measuring a base of four or five miles in length, if the ground should'prove 
favorable. On examining the plain lying at the southern foot of the hills, 
between the Ganges and Jumna, I found there were several places where 
rmight measure* Ike of Arte or four miles , but that on account of 
the mango groves, with which the country is studded, it would be vary 
difficult, if not impossible, to extend the sides of the triangles, which would 
increase in length ooiwiderahly, before I could prolong them to the feet of 
those low hills, which divide the plains from the Dim. On the summits 
of the last mentioned hills, I intended to establish stations proper for ob¬ 
taining others, on those loftier mountains, which bound the Dun to the 
north, and command views of the Hmdlaya peaks, as well as of the 
plains. When the distances between some of these points, and Sehdranr 
p&r, as well as their reciprocal distances from each other, should be esta¬ 
blished, I intended to use those lines as bases, whereon to determine the 
positions of the snowy peaks, as has since been done. The search of ,the 
ground having proved unsuccessful in die plains, I proceeded, for the pur¬ 
pose of making a similar examination, to the Dun, to search for more favor- 
*ble ground. The Dim, though a valley, has an uneven surface, sloping 
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from the hills, which bound it to the north and.south, to the (wo riven 
Soang and Asan, which have their courses from its centre in different direc¬ 
tions, to the Ganges and Jumna: much of the doping ground of the valley 
is eovered by forests: the Central part, near the riven, is more open, but 
marshy, and overgrown at the season, when I examined it, by high grass 
and reeds, which cannot be destroyed by burning, before the commence¬ 
ment of the warm weather, untiH which time it is detrimental to health to 
remain in such places, and the tigers and wild elejfh&n« which then 
abound in the thick cover are troublesome: at a later season I might have 
been more successful in finding clearer ground, but I began Id re-conSider 
whether a plan which I had long before had under consideration, might 
not nearly or wholly obviate the necessity of measuring a base, an opera* 
tion well known to be very tedious, and with limited ms&ns exceedingly 
difficult: to execute it in the precise manner, which is requisite when 
the object is to measure an arc of the meridian, a number of coffers, tri¬ 
pods and elevating screws would be necessary, and even if 1 could have 
procured workmen to make them, they must have been cut out of unsea¬ 
soned timber, which would warp and cause much uncertainty. How some 
of these difficulties were afterwards obviated by Lieutenant HerSebt, wiU 
appear in the account of his measurement of a base. 

Th* method by which I hoped I should be able to avoid the trouble 
and loss of time incident to the actual measurement of a base, was this: 
to determine as accurately as I could the difference of ketitude of two pieces 
ih night of each other, out as for distant as possible: this difference of lati¬ 
tude with the observed Azimuths, 1 Considered, would shew the number of 
VOL. xiv. 3 C 
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feet due to it, and consequently, the observations bang supposed correct, the 
distances of the two places, which might be used as a base of great mag¬ 
nitude. The stations I selected for this purpose were first the house of Mr. 
Giundall, the judge and magistrate of Sehdranpw, which for the sake of 
distinction we shall call BelviUe, a very large and conspicuous white building 
in an open situation, one mile and a half south of the town of Sehdranptir. 
The second or northern station is a very remarkable and lofty mountain. 
Which divides the hill provinces of Sirmor and Jubal, called the Chur or 
Churked'Mn its summit is upwards of 11,000 feet above the level of Se- 
haranpur ; the point where I fixed the station is 10,050 higher than the 
station at BelviUe, from whence its Azimuth 3.25.05. to the west of north, 
9- direction so near the meridian, being extremely valuable, in determining 
the distance in the manner I proposed. The statioq mark on the Chur, 
is a pyramid which I built of pine trees, rock and turf, 35 feet high: it Is 
visible from BelviUe with the instruments I intended using, and the south 
point of the line there, is seen from the Chut*, by firing white lights on it 
at night. 

The distance of these stations is upwards of 61 B. miles, a distance safe- 
cientiy long to serve as a base for the most distent snowy peaks visible 
from either end of it, and I hoped, that by taking a great number of zenith 
distances at each place, I should be able with a reflecting circle, to de¬ 
termine the difference of latitude within two or three seconds, which, relative¬ 
ly to the great length of the arc, (upwards of 53 minutes) could only occa¬ 
sion a small uncertainty in the distance, and of course, a much smaller in 
the elevation of the objects to he observed from its extremities. Experience 
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shewed that this degree of accutaaf could not be Attained by myself, or 
lieutenant Herbert, though I had much larger and more perfect instru¬ 
ments than have hitherto been used in the mountains, or in any survey on 
this side of India; and both of us had mneh practise as observers. When 
I had less experience, I was more confident as to the accuracy which I 
thought might be obtained from celestial observations, frequently and care¬ 
fully repeated; but now so far from being satisfied with surprisingly close! 
results, more-dose, than the Data and instruments warrant, I incline to 
consider them, the effects of chance. I hold it to be the part of a faithful 
observer, to reject no observations, except where he is sure from some 
known cause, that they are bad. K has been said, and I think with jus¬ 
tice, that when experienced observers, after taking all the pains and pre¬ 
cautions in their power, find themselves embarrassed by discrepancies for 
which they cannot account, they are probably on the point of making 
some important discovery: at airy rate though they may not be so for¬ 
tunate, they may by making a fair disclosure, enable others who may 
view the subject in a^more happy point of view, to do so Even m 
the great English trigonometrical survey we see that fire latitudes 
of principal stations taken by different stars when under favorable 
circumstances, and with powerful zenith sectors of five and eight feet 
radius, have sorc^ times extreme differences of 8 or of 4 from the mean. 
Opts being taken with instruments of only six inches radius, and with tele¬ 
scopes of small power, may be expected to be much more discordant; of 
course they are so, but really not in proportion to the power of the instru¬ 
ments. Reference to the table of 61 latitudes taken by me At Belmlle , 
and the same number by lieutenant Herbert, of stars on different sides 
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of the zenith, will shew that the differences are less, than could he expec¬ 
ted, and ho>w closely our mean results agree, indeed I think too close, but 
(hey are fairly stated. Though at Beltille we could observe at our ease, it 
was not so on our, lofty- st&tibna of then Chut 1 , Surkurida, and Brdrdt 
amidst snow, ice and clouds, and exposed to furious tempests, which the 
astronomer in his firm objervatorymever experiences. But even the mean 

Lieutenant Herbert's observations and mine, varied at the Chir, only 

N 

4* which is less than could be expected.—Two observers may chancs 
to find the same result, and yet it may not he true. Whether it be 
so, or not, may he proved. To prove, whether, the difference of latitude 
of anr large arc, Belmlle and the Chur, was certainly determined, I esta¬ 
blished a third or proof station on the fort of Bairat , the three places mat* 
ing a well proportioned triangle. Bairat is a small fort on the summit of a 
mountain in Jaunsar. The station of observation is in the fort, and 
distant from BeMUe 2,59,129 feet, and 6,556 feat nearly above its levet 
There, as on the Chur and at Belmlle, a great number of observations 
for the latitude were made, by Lieutenant Herbert and myself at dif¬ 
ferent times, but with the same reflecting circle: but the mean of our ob¬ 
servations differed 7.* At all the three stations, the angles and Azimuths 
were carefully observed, as will be shewn in the detail, yet we had the 
mortification to find that the latitude of Bairat,. as deduced by strict 
calculation on the latitude and Azimuth arc, or base of the Chur and 

H , 

* 7 is too great a diiueptney «• ba Airly ittribiii-Mo to error of observation only, perhaps i 
may hare heeo caused in part, by the varying state of celestial refraction. I observed at Bairat is 
tempestuous weather, and was much interrupted by atoms of wind,- snow and sleet, and the atmosphrn 
to the north reiiith was generally cloudy. Lieutenant Ueiibeut was rather more famed by till 
weather, aud his observations there an preferable to ftin* 
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BelviUe did not agree, with the mean latitude actually observed at Bairdt, 
at it ought to have done, but differed from it, ten seconds; had it differed 
only three or four seconds, we should have been content to sacrifice perfect 
agreement to gain time, and indeed it must be confessed, that having regard 
\o tlie object in question, an uncertainty of three or four hundred feet in 
lixty-ofle miles And ah&lf miles was nut much; it Wouldiaffeftxhe dtsftsncek 
of 'the remotest snowy peaks only to the amount of about 600 feet, in 
the whole; and the nearer peaks, IeSs in proportion: the heights would 
be very, little altered, nor would the uncertainty Jeveri of 10 or 530. yards 
materially affect them, but the latitudes and longitudes, would be 
Uncertain-and unsatisfactory. Much chagrined at the disagreement, nre 
were at a loss what steps to take; whether to consular,the latitude of 
BelviUe, aS satisfactorily settled, and that of the other two stations as erro¬ 
neous, or to divide the error equally between the thfee., StHl suspecting: 
that some oversight had takfen planet ifcd’igh none sfeemed palpable, wO 
determined to try a second proof Station, in hope it might throw some light 
on the subject: for tb 5 - purpose the mountain of Surkundavyaa fixed on, 
which is distant from BelviUe, 2,86,312 feet and 8,300 feet higher than iu 
There, latitudes, (angles and Azimuths were observed, and again the ob+ 
served, and computed latitudes differed, to the Amount of some seconds, and 
in the same manner as at Bairut, the computed arc proving greater* than 
the ohserved. On the Wartu mountain, also which is distant nearly north 
from the Chur, 111,634 feet, and 1016 feet lower than it, a station was esta* 
blished, when operations, similar to those noted above, were effected: the 
best latitudes there were observed by .biieuteifimt HEitREKf,-and though not 
so numerous a3 those at the Chur, BelviUe, Bairdt an8 SiHfunda stations^ 
vol. xiv. 3 D 



106 


AN ACCOUNT Of TUN 


agreed very wen with each other. These gave the differences of the 
observed and computed arcs, in a contrary sense to those at Baurdt and 
Burkunda. 

Thus perplexed, we despaired of arriving at the accuracy we aimed at, 
by the methods of differences of observed latitudes and Azimuthi, and 
resolved, cost what time it might, to try to dear up the difficulties, by 
measuring a base. An operation which I always foresaw might be neces^ 
sary, but which I wished to avoid if possible—■meantime the trigonometrical 
affairs of the survey went on, combined with geographical researches, and at 
many commanding points, Nations were established, angles taken, and 
pyramids as station marks built, which were alike necessary, whether if 
should be determined to abide by the results of the latitude base, or to 
resort to a measured line. This operation, if undertaken, could not be 
inunediateiy effected, but would aeaessarily be deferred, till a convenient 
season, for this survey embraced many objects of geographical research*, 
as well as trigonometrical and astronomical operations, which could not 
be carried on at the same time. An inspection of the map will shew 
the great extent of the country explored, and its rugged and mountainous 
nature, in traversing which, many difficulties present themselves, and it is 
only at certain seasons, that the snowy regions and upper parts of the 
courses of the great rivers can be visited. Even the principal stations are 
on high mountains. The Ckuf is higher than mount Etna, and the snow 
lays deep on its north side, gcuendly-tai the commencement of the rains 
in June; the mountain is then shrouded in mist and clouds. The climate 
is too severe, to allow an observer to carry on his operations with success, 
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before the 20th April, and from that time, to the end of May, is the beat 
season for tlfe work. Also, after the autumnal equinox, the air becomes 
clear, and the atmosphere is favorable for vision, until the middle of 
October, when storms of snow, render the station untenable. Therefore, 
to these two periods, must visits to the Chut 1 be limited. The inconve¬ 
niences of residing on such a stormy ridge, even at those seasons, are con. 
siderable. The fuiy of the wind is great, and the cold intense; immediate¬ 
ly after sunset water and ink are frozen—and our followers, who were 
necessarily much exposed, suffered severely from the cold: the ascent 
of the mountain, was long, and arduous, and the grain required for the 
followers, for a period of ten or twelve day% was procured with great 
difficulty from the distant villages in Sirmor pnd Jubal, and it is to be 
understood, that in these mountains, between the B'hdgCrat'hi and Sctlq 
rivers, camp equipage, instruments, provisions, and every thing required, 
was carried on men's backs, except on one short military line of route, where 
mules lightly loaded may occasionally be used Sheep it. >* true, are also 
used, as beasts of hnrthen. in the higher mountains, but they carry very small 
loads—similar inconveniences and limitations as to the season of residing 
on them, occur at the trigonometrical stations of Chandpur, Bair it and 
Surhtnda, in a less degree, and in a still greater at Kedttr Kanda and 
Vcludarii, which are higher than the CAuV, in or crossing the passes over 
the ever snowclad Himalaya, and in exploring the sources of the great 
rivers which rise in their deep and gloomy chasms. These and many 
other impediments deUynd the o*rangem«nt of thi» memoir, to a later 
period than I could have wished, and I must be allowed to state some 
circumstances which rendered the delay unavoidable on my part, and that 
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«f lieutenant Herbert: the first was want of assistance: two young 
officers of engineers, were indeed appointed my assistants, and joined 
me in 1816, but their services were soon afterwards required with 
their own corps. In May 1817, when on my way, to the source of the 
&'hdgfrat'kf, I was joined by lieutenant Herbert, of the 8th RegL N. L 
■Who had been appointed my assistant, and to his valuable aid I owe 
much. He accompanied me in the journey from Reital to the source 
of Hie B'hdgCrat'hl. After the rainy season of that year, during the 
Mahratta war. Lieutenant Herbert joined his corps with the centre 
division of the army, and I marched with the reserve to Jeyptir. In 
April 1818, we retamfed'to the mountains. In October 1818,1 Wasobliged 
to leave them, and to go to Calcutta, in consequence of a dangerous 
disorder, contracted by exposure to frequent changes of climate, in the 
expedition to the head of the Ganger. On my recovery, I went to 
Indore in Malma, being employed on military duty, and after an absence 
of nearly two yean, having obtained leave of absence, I again visited 
Oehdranpur, for the purpose of meeting Lieutenant Herbert, that we 
might jointly prepare this paper, in which we shall endeavour to shew, with 
as much accuracy as we can, the heights mid position of a number of the 
J Himalaya mountains. It is incumbent on me to declare, and I do it with 
much satisfaction, that if any share of praise, should be awarded to our 
labours, by far the greater part of it, is due to the skill mid unremitting 
exertions of Lieutenant Herbert, who carried ou the survey alone, after 
I was obliged to leave the mountains in October tsiB, The instru¬ 
ments I used being my private property, I left the most valuable of them 
With him. We had agreed that a base should be measured, and in conse. 
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quence of my unavoidable absence, this laborious and difficult task was 
executed by lieutenant Herbert alone, and much of the apparatus was 
contrived by him, and executed under his inspection, in the manner he has 
described. The whole of the small triangulation for the purpose 01 correct ■ 
ing the stations of Chtmdpir and Surkunda, in which he used my circular 
instrument, was his work, and he shared equally with me in the trigonome¬ 
trical ard astronomical observations of the large triangles, at such stations 
as I visited, and also established, as we had agreed, on other stations judici¬ 
ously situated, and carried on operations on them—and our geographical 
knowledge of the surveyed country has been much extended by him, not 
only in car. /ing various route lines of the Jdhnavl river above Bhatro* 
ghatf, and of the Sctlej above Wongtd (which was the furthest point of 
my research in that direction ini 1816), but also in tracing the Tonse rivet 
to its sources in the snowy range; ascending which, in October 1819, fid 
crossed over the southern ridge of the Hhndtaya by the Ginas pass, elef 
vated about 15,700 feet above the sea. Descending thence, he came upon 
the valley of the river Baspa, a principal feeder of the Setlej, originating 
in that cluster of high peaks, which are situated in a re-entering ungle of 
the range above Jumnotri, and from which in another direction are deri¬ 
ved tile more eastern rivere. From its confluence with the Setlej, he follow¬ 
ed the course of the latter upward to Shipkee, a frontier valley of tile Chinese 
territories. Shipkee is in latitude SI. 48.; 110 miles below Shipkee, the 
Setlei, which by the Bhoteas or Tartan there; is called Sang ding Kanpa 
(Kanpa signifying a river) .receives another stream, nearly equal in size, 
which strange to say, has no precise name. It is some times designated Spatf, 
Maksang Spatl, being the name of the Furgunnah it flows through, and 
vol. xiv. 3 E 
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Maksctng signifying like Kanpa, a river. From the confluence of this 
river with the Setlrj, he proceeded up to Ldri, a frontier village of 
Ladac. In tins part of his route he describes the mountains as entire¬ 
ly clay slate, bare of verdure and with little snow, and evidently of 
inferior elevation, from aU which may be inferred that he was at tins time 
on the northern face of the great range. Having no particular motives tor 
penetrating further and the season being advanced, he returned from this 
place though he had little doubt, as he says, that if desirous he might have 
proceeded even to Lch the capital of LrrdW. The road being described 
as good, and the people in ' manifesting title same jealousy as those subject! 
to the Cluneie authority. But this is not the place to enter into geographi¬ 
cal particulars: an inspection ofthe map, and comparison with those which 
are published in England, will shew what lias been done by Lieutenant 
Herbert and myself in rectifying their errors- The!memoirs I have 
to offer may be conveniently divided into the following subjects.—1st. A 
description of the principal instruments used in the Trigonometrical and 
Astronomical Operations, and in the measurement of the base: these were; 

1. A portable Azimuth, altitude and transit circle, made by TaouoH- 
ton: this with some other valuable instruments from Ins private 
observatory, were presented to me by my relative Mr. W. Hodgson* 
F. R. S. before I was appointed to die mountain survey. The con* 
struction and uses of this circle are described by the Heverend Mr.' 
Woollaston, in his tasaculus Astronomcus. The diameter of the ho¬ 
rizontal and vertical circles of my instrument, are each, one foot: the 
tormer is divided to five seconds, and is read by two opposite vemiere. 
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the latter by means of micrometers, and is calculated to give elevations 
and depressions to two seconds. On the horizontal circle the divisions are 
cut in brass, and are very fine, but so close, that we were olten puzzled to 
fix on the exact line of coincidence, for occasionally three lines on the 
vernier and limb appeared to. the eye as equally coinciding-: but in such cases 
we take the mean, and when there is time, the observations are sometime? 
repeated on different parts of the limb—an instrument of twelve iuches is 
certainly not large, but a much larger could not be carried in the moon? 
tains. The weight is fifty pounds; with the two cases it weighs 118 
pounds, and is carried in the hills on men’s backs. The telescope was of 
twenty inches focal length, and had three eye pieces of the powers to thirty 
or forty nearly, and the wires, ten in number, being five vertical and 
five horizontal, were of fine spider’s web. The advantages winch cir¬ 
cular instruments possess over quadrants or other portions of a circle are 
too well known to require much description. They can be more accurately 
divided than the latter, and are capable of complete reversion in every 
direction. The index and collimation errors, are determined on '.he ob¬ 
served objects themielocs, and when terrestrial angles, or the pole star are 
taken, it may be done before expansion can have any effect on the 
instrument. Whenever practicable, the circle was used on a firm pillar 
of brick or stonework erected for it As to the adjustments, and levellings 
they were always performed,, as usual in such instruments, by the ether 
level, but to make the altitude circle describe a true vertical, 1 used 
tlie method of bisecting the pole star, when at its greatest elongation, 
first observing it by direct vision, and immediately afterwards its image, 
with the faces of the circle, in both directions, and with the telescope 
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reversed in the ys.; it then, describes a true vertical. This verifica¬ 
tion cannot be effected, except on calm nights. The dreTe was 
used by lieutenant Herbert in taking aU the angles of the small 
Iriangulation, and considering that it was then necessarily placed on a 
•wooden tripod only, it performed well—at the great stations, BelviUe, the 
thur, Bairdl and Swrkunda, it had a firmer support. All the observa¬ 
tions, as well horizontal terrestrial angles, as of altitudes and Azimuths, were 
determined by us, both oy the single and double elongations of the pole 
star, and at the principal station of BelviUe, with great care; and I trust 
with as much truth as it is possible to take them, with an instrument of 
moderate dimensions. The altitudes of the peaks were observed at several 
places, and at different seasons, and the mean taken, except where a depres¬ 
sion had been observed. As the stations are far distant from each other, 
it is evident, that the elevations and depressions could not be taken at, or 
very near, the same time, with the same instrument, but when they were 
observed, the circumstances of weather, were not very dissimilar, and it is 
hoped that the ratio of terrestrial refraction deduced, is sufficiently near 
the truth for answering the practical ends of the survey. As an instru¬ 
ment for taking zenith distances, the circle answers very well, when shel¬ 
tered from the weather, but mi the exposed peaks of the grand stations, we 
• Could not avail ourselves, as we wished, of its powers, I lost much time at 
the Chur, in trying to do so, but the winds by night, were so boisterous, that it 
was impossible to keep the adjustments perfect, and to H tn a tent, which 
is in continual danger of being blown awav, distracts the attention; at the 
station of BelviUe in the plains, where I was more at my ease, I made toler¬ 
ably good observations for latitude, with the altitude circle, though not so 
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good as I o^ght to'have done: some of the best, I think, are those made 
on the pole star when in the meridian, by observing at the same 
time its elevation, by direct vision, and by reflexion in quicksilver, by 
depressing the telescope, then reveraing the instrument quickly, the ««*»» 
is repeated, and eight readings are obtained by the opposite micrometers: 
after this method occurred to me, I had only an opportunity of trying it on 
one night, after which cloudy weather came on, and prevented the reflect, 
ad image bong satisfactorily seen. Where the pale star is higher than it is 
here, 1 think very good latitudes may be thus taken: but at Belville the 
latitudes were generally taken by Lieutenant Herbert and myself, 
with the reflecting circle, at it was proper that the same instrument should 
be used at both extremes of the arc. 

g. A theodolite made by Biros. Hiis instrument is the property of 
government, and was lent for lieutenant Herbert’s use. As the telescopes 
were necessarily of small power, and the verniers only shewed single minutes, 
this theodolite though good of its kind, was only used when the circle v as 
otherwise employed, or could not then be transported. Lieutenant Herbert 
made the most of its limited powers, and as the eye may estimate a less 
quantity than a whole minute, he always repeated the horizontal angles on 
different divisions of the limb: he was obliged to observe the angles at the 
remote and lofty stations of Kcdar Kdnta and Uchalarv, with the theodo¬ 
lite only, which will account for the sum of the three angles between those 
two stations, and those «fth» Chir, Bairdi and Cbondpdr, differing from 

o 

180. rather more seconds then they ought, though less than might have 
been expected; 'as will be seen in the notes. But when there is an oppor- 
vol. xiv. 3F 
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tunity, the circle will be taken up to Kedar Kdnta and Uchalaru. The 
former is 12,589 and the second 14,142 feet higher than the sea. 

S. A reflecting circle made by Troughton and marked No. 44. I 
did not receive this particular instrument from Mr. Troughton himself, but 
purchased it in Calcutta; though substantial and perfect in all respects, 
it does not appear to me, to have so high a finish as the more modem cir¬ 
cles of this construction made by that excellent artist, and though il is 
rather larger, I suspect it may be somewhat inferior to them. Every 
person conversant with reflecting instruments, knows the advantage which 
circles have above sextants, and it is needless to mention it here. When 
the altitudes of start were observed, we always took them, on different 
nights, on alternate arches of the circle, and the sun in the same manner: 
the pole star only can be observed on both arches on the same night : some 
times indeed when a star could not be taken on both faces, the index error 
was used, but always with reluctance. When the weather allowed of it, 
the stars ware taken north and south of the zenith, as equally, as to number 
and altitude, as circumstances allowed. It will be seen by the lists, that 
the observations for latitude have been very numerous. They were taken 
with great care: no glass roof was used over the mercury, when it was pos¬ 
sible to dispense with it: the closest corrections for precession, aberration, 
nutation, and for refraction, according to the state of the atmosphere, were 
applied to tile altitudes, which were faithfully noted. With regard to re¬ 
fraction, the quantities directed by the tables corrected for the barometer 
and thermometer were applied, but as it is not impossible that there may be 
peculiarities in the atmosphere on lofty mountains, which the usual rules will 
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iut correct, we were anxious to divide the observations on both sides of the 
zenith as much as might be, though that could not always be effected. Those 
observers who fancy they can determine latitudes with portable reflecting 
instruments to the exactness of a second or less, will be surprised to see 
die discrepancies which our lists present, even at the Beloille station, where 
we were nit vexed by tempests and mists. It will be seen, that some of the 
result] vary 10, 12, 15 and more seconds occasionally on both sides of the 
mean; but when it is considered that in an instrument of six inches radius, 
twenty seconds is a very small space, being only the ttW part of an inch, 
difficult for the maker to divide, and perhaps more so, for the observer to 
read, and that the telescopes are of small power, it seems hardly warranta¬ 
ble to suppose that any number of reflections can reduce the uncertainty to 
less than five or six seconds, nay perhaps double that quantity. Indeed 
if small instruments are capable of this accuracy, they do more than 
considering meir size, can proportionality be expected from them, when 
we see that observations for latitude made with tile most perfect zenith 
sectors of five and eight feet radius, and used by such skilful observers 
as Colonels Mudge and Lamb ton, vary in some instances as much as eight 
seconds from each other, and by referring to the notes of those distin¬ 
guished astronomers Messrs. Delambre and Mechain, who in the great 
survey of the French meridian used the repeating circle, it will be seen 
that the results of observations for latitudes taken from the same, and by 
different stars and on different nights, did occasionally differ from each 
oilier, twenty and even *hirty seconds: though in th® ase of the re¬ 
peating circle, these casual discrepancies are no doubt rendered of litl: 
or no consequence, in tile mean given by the very great number of 
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observations, which the peculiar construction of that instrument, enabled 
the French astronomers to take with great facility in a comparatively short 
time. On account of its portability and extensive power, I think the 
repeating circle, improved as its constraction now is, by Mr. Troughton, 
would be an excellent instrument to employ in mountain surveys: though 
it is true that some extra calculation is requisite to reduce the oblique 
angles of objects not of the sartie apparent altitude. 

O .m English circles give the horizontal angles direttly, and no correc¬ 
tion is necessary, but when they are of great power, they are very heavy 
and difficult to carry in the rugged mountains, and require firmer suppor¬ 
ters than we can always conveniently make for them. With regard to 
Tboughton’s reflecting circle, it is certainly an admirable instrument, and 
above ail others^ well suited to the purpose for which it is intended, i. e. 
the taking of lunar distances at sea or on shore, as well as for taking alti¬ 
tudes. It may be thought that we were not so successful in making use 
of its powers as we should have been, but it will be seen by the close 
accordance of the observations of latitude made with it at Sehdranpur, 
by Lieutenant Herbert and myself, that if we could have been as 
well satisfied with the results taken in the mountains, we might have 
dispensed with measuring the base. At Sehdranptir we could observe 
at our esaq, and the temperature was eauable, but on the Chuf the 
case was widely different, and I am much indlined to think that the 
great difference of temperature between the two places altered, by 
tiie effect of the contraction of the metal of the circle, its identity, if 
I may be allowed 90 to term it On the Chur the cold at nights was so 
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severe that we were obliged to keep fires in our small tents, while on the 
out side our ink was frozen, and unluckily we did not think of the precau¬ 
tion of keeping the circle as nearly as we could at an even temperature, by 
leaving it on the out side of the tent when we had read off the angle. On 
the contrary, as soon as we had observed the meridian altitude of a star, and 
registered it, we laid down the circle in the heated tent, until it was time to 
t nirg another star, and as that operation necessarily took up some time, the 
limb and verniers being of different sorts of metals, might possibly expand 
and contract in contrary and uncertain directions, and cause error. Such 
may, or may not be the cause, and in justice to the instrument I state these 
circumstances, though rshould think there is no need to make supposuions, 
wliich may appear forced, when it is considered, that the railin'? of the 
reflecting circle is only six inches, and that exact reading by candle light 
is not to be expected, and that there is a great difference between oWving 
calmly in the plains, and on the ridge of a stormy nountain, 11 529 feet 
above their level. At Bairdt also the temperature differed from that at 
the Chur and Sehdranpur ; to say nothing of the posable uncertainties of 
celestial refractions on the two mountains. 

For observing the eclipses of Jupiter's satellites, and thence determining, 
the longitude of the first meridian, I U3ed an achromatic refracting telescope 
of forty-two inches focal distance, and 2‘7 inches aperture, it was 
made by Dollond, and had rack work and every adjustment It was my 
own property. Lieutenant Her»kht used ono of the same dimensions, be¬ 
longing to government, it had no rack work, but was a good instrument, 
and also made by Dollond: he had also a good chronometer, public pro- 
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perty, made by Baiiaud, and I had three very fine ones, my private property, 
made by Brockbanks and Mouneux. The list of longitudes annexed is 
important, as the first meridian is settled from twenty-four immersions and 
emersions of the first satellite, being a much greater number of observations- 
than have 1 believe evei been taken in the upper provinces, to fix so interest¬ 
ing a point. It was known to the late Surveyor General, Colonel Cole- 
brooke several years ago, as well as to myself, that the longitudes assigned 
to Haridwar and several places in Rohilc'luind, by Mr. Reuben Burrowes, 
were too far to the west by about seven miles. The name of Burrowes 
deservedly stands high, as a learned mathematician, as well as an expert astro¬ 
nomer, but it is many years since he took his observations in Rohilc'hatid, and 
at that time the astronomical tables were less perfect than at present, and Mr. 
Burrowes used a telescope of small power, and I believe took a very small 
number of observations of the satellites in comparison with ours. I do not 
presume to disparage the operations of so distinguished an astronomer, so far 
as his means of accuracy admitted, but it is well known that the due obser¬ 
vation of the eclipses of the satellites, and thence determining differences of 
longitude, is by no means difficult to any person moderately skilled in practi¬ 
cal astronomy, so that those who have the best modern instruments and 
tables, and can take the greatest number of good sights, can give the most 
accurate results. 

The pyramid which I built at the trigonometrical station on the Chur in 
1816, is the first meridian:— 

Its longitude being 77. 28. 30. 

Its lat’tude 30. 50. 36. 
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Height above the sea 11,529 feet, 

but the highest rocky point of the mountain is 350 feet higher than the 
observatory. 

As to barometers, we were deficient in those useful auxiliary instruments, 
thosewe had, being frequently broken: it is obvious that barometrical deduc¬ 
tions cannot be put in competition with geometrical, conducted as the 
following were:—and that they cannot be used on the great snowy peaks 
which are not to be ascended. No barometrical deductions are admitted 
into this paper, except the height of Belmlle or Sehdranpur above the sea, 
as there was no other method of determining it: I believe it to be near the 
truth, probably erring in defect rather than excess. I may mention however 
that by co-temporary observations with two barometers by Lieutenant 
Herbert on the Chur, and myself at Sehdranpur, the difference of level 
comes out 11,5S1 feet, the true or geometrical height being by elevation and 
depression 11,529 feet, a trifling difference, attributable perhaps to chance. 
We made those barometers out of common weather glass tubes and filled 
them ourselves. We frequently amused ourselves by taking differences of 
level by the method of observing the boiling point of water as shewn 
by the thermometer; this when common thermometers are used, is of course 
only an approximation, but even with those short and imperfect intruinents 
may qccasionally be of comparative use. The results were often surpri¬ 
singly dose, and the greatest error we noted, was once about four hundred 
feet, on a true difference of altitude of 7000: one might expect it to be far 
greater when it is considered what a small quantity one degree of Farenheti 
is on a thermometer of eight or twelve inches long. I think that Dr. 
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Woolaston’s improved thermometer will supercede the mountain barome¬ 
ters altogether. It has every advantage. I may here mention that on the 
90th of June, 1816, when in the snowy pass in Kanaur, it occurred to me 
to put the thermometer to this use, which I did, and the next day, after cross¬ 
ing over the ridge of the Himdlaya, I mentioned the circumstance in a letter 
to England, and observed the advantages to be derived from it, if thermo¬ 
meters could be made portable, with a sufficiently long soale. I was quite 
ignorant then of Dr. Wool aston's instruments, or that a thermometer had 
ever been thought of, as a proper instrument for measuring heights, and in¬ 
deed it is very strange, how little it has hitherto been applied to the purpose. 

4. The chain which was used as a standard of comparison in the mea¬ 
surement of the base was made for me by Troughton. It is of steel, 

o 

one hundred feet in length at the temperature of 62. and is composed of 
twenty links, each being five feet, they are strong and little liable to bend. 
It has the usual apparatus of forks and pins to keep it stretched, and index 
plates, intended to be fixed to a stand, to mark the termination of each chains 
length. I much regret that I had not two such chains, that one might be 
Used in the measurement, and the other kept as a standard, but as there 
was only one, it was thought best to use it only as a check on the cedar 
rods, as is fully detailed in the sequel 

The above are the principal instruments used in the trigonometrical and 
astronomical operations of the survey, intended to determine the positions of 
the snowy peaks, bud, in tracing the numerous routes, and filling up the interior 
of the map, various instruments, adapted to the purposes, were employed, 
of which it is not necessary to giv ? detailed descriptions. 
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I shall here conclude this introductory notice, which I am aware is al¬ 
ready too prolix, and that from an anxiety to exhibit, as well the advantages 
we enjoyed, as the difficulties to which we were subjected, in the course of 
the survey, several repetitions occur: still 1 hope these will be excused, for in 
settling finally, which it is hoped the present operations (combined with Cap¬ 
tain Webb’s) will do, the heights of some of the principal Hmdlaya peaks, 
a point, on which even so great an authority, as De IIcmbolt, has fallen 
into error, we have imagined, that we could not be too explicit in describ¬ 
ing the instruments, and in detailing, not only our original observations, and 
the methods of calculation, but even the several steps, of the process itself, 
from which the results are deduced. We have been aware, that it is only 
tills fall and candid disclosure, in which many things are met with that 
might have been glossed over, that can give a conclusion of so much interest, 
any weight; and while we deprecate the theorists pronouncing too decided¬ 
ly on the value of results, which may appear to him, much loo discordant, 
we fee! confident that in the eyes of the practised observer, who will consider 
the nature of our instruments, and the difficulties with which we had to 
contend, these very discrepancies will prove our strongest claim to liis 
confidence. 



A.H uccerusT or th« 


319 


Observed haiundet of Stations. 


1. Bchilk ,—By Captain Hons can. 


Date. 


1816, November, 


1817, January, 


September, 

October, 


November, 

October, 


1 

i 

» 

JO 

12 

29 

21 

18 

M 

2# 

27 

6 

12 

71 

• 47 


n ft 12 

6 & 7 

11 ft 12 
0 ft T 

12 ft 13 
1 ft 2 
4 ft 9 
0 ft 7 
11 ft 12 

13 ft 14 
17 ft 18 
21 ft 22 
IS ft 20 

26 4 27 
24 ft 29 

27 ft 29 

31 ft 1 Feb. 
29 
2 
3 
7 
11 

8 ft 9 
10 ft 11 
1 ft 3 
31 


Sm or Star. 


Pol ana, 


0 i » 

29 97 16 
111 
IIO 
13-7 
16-6 


Cygni, .... 
Andromeda, 
Pegail. 


P*8***. 

Sun, 


09-7 

207 

188 

037 

86 99-7 

87 11-4 
>2 7 
167 

66 86-7 

87 20-7 
097 
06 0 
080 
105 
16 6 
19-7 
87 8 
03-5 
15-2 
11-7 


Rigel, 
Atair,. 


Siriui, ■ 
Sun,... 

Polaria, 


15-2 
27 0 
147 

03-0 

00 54-6 

87 02-7 
09-2 
10-5 
16 9 
22-2 
12-6 
110 
160 
09-2 
05-0 
077 
00-8 
08-2 
023 


With tohal InHrumemt, 


Reflecting Circle. 


Circular Initnmeat. 


Reflecting Circle. 
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Latitude ef MM8r,—Continued. 


Date. 


1817, NoVemberj 
October, 

November, 


S 

S3 


Suk or Star. 


Polaria, 


U 87 


8 | Sun, 


IVltk what Instrument. 


81 

088 
04-8 
01-3 
048 
« 4-4 
075 
08-8 


Reflecting Circle. 
Circular loitrumei't. 

Reflecting Circle. 


7 



ISO 


00 0 


16-4 


15*8 

68 

633 

67 

02 5 

6G 

60'b 

67 

16 6 

66 

666 


Mean, 


SB 87 OB-8 


Bv Lieutenant Hckiikt. 


1818, November 


December, 


30 

7 Fegeai,. .. 

° a N 

29 67 15-0 
26 2 



*8*7 

ti¬ 

ts 

Sun’s lower limb,. .. 

* Prgasi,. 

y IVgasi,. 

« Caasiopeiac,. 

097 

196 

174 

1«9 

51*3 



IBS 

38 

33 

Sun’s upper Kmb,.,. 

32 5 
25 3 


03-4 



018 

38 


04 1 


38 81 3 



87 ll-O 

X 

Sun’s upper limb, . ■ 
Ditto. 

119 

250 

3 

Sun’s lower limb,... 

56 SB-8 
67 06-3 



01-5 

3 

Son’s lower limb, ... 

10 1 
09 9 



88 68 7 



87 83-1 

4 

Sun’a upper limb,... 

171 


Reflecting Circle. 
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An account op the 


Latitude of BelviUe t — Continued. 



1 

Sun nr Star. 


Wtth uhat Instrument. 

a Ceti,. 

20 47 22 5 

RetlccuUj Circle. 

c Penoi,. 

45-4 


Aldebaran,. 

29 1 


Capella,.. 

56 47-2 


Sun’* lower limb, ,. 

51-0 


“ PfRasit. 

67 20-6 


a Cassiopeie,. 

17-9 


a FoLuis,... 

05 0 


Mran, 

29 57 11-8 



2. TJie Chur ,—By Captain Ilonotoir. 



30 £0 01 -$ 
09 1 


& Leonii, . 


Iter. Ait. of Sun,... 


Cir.Mrr. Alt of Sun J 
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Laiitade of ike CUr, —Continued. 


Sun or Star. 


With ukat Imtnnant. 


so so it s 

. 15*8 
40 68 1 
1S*1 

03*0 


30 50 1# l 
IBS 
17* 
13*8 
*30 
SIB 
36*5 
36 3 
37*3 
SSB 

17 8 
31*7 
S3 1 
S3 6 
10 4 

18 B 

SO SO 33*4 I 


RECAPITULATION. 

n , „ 

The latitude by shin. ii. SO 50 3T1 

Polar Star, SB'S 

a Celi, 11*1 

The Sun 16th, 33-7 

Ditto 17th, 15*0 

Ditto 18tii, 33-3 

SO 50J0-4 

Place ef obaerrmtion §. of Pyramid 4* 03-1 

Mean ef 108 o h o e watione, SO SO' 33 5 


Polar saw, . 
,t Urm Major 
« Serpenba, 
Anfearea, , .. 
a Libra,... 

0 Urt* Maj a 
a Serpentia, ... 
Antarea,.... 


SO 60 S3 *7 
37*0 
4B 48 6 
SO 16*5 
01*7 
31 6 
18*8 
16*6 


Reseating Code. 
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An account of ike 


latitude of tie Chm r l — Continued. 


Date . | 

| 

Sun or Star. 

1 

With ahat butrument. 

1817, October, | 

IB 

1 

1 

i 

y Draconis,, . 

Polar Star, . 

Spi<*) . 

n Urue Mnjori*,, .... 

. « Ubrc, .. 

fl Un* Minorii, . 

a Serpenti», . 

n tJrw Majorii, . 

a Libr*,. 

6 U rue Minorii, . 

a Serpen tii,. 

Antarei, .......... 

a Herculit, . 

a Ophiuchi, . 

7 Draconis, . 

y Aquila, ... 

a Ditto, . 

Spica, . 

* Ursa* Majorii, . ... 

* Libra, . 

P Ursac Minoris, . 

* Serpentis, . 

Antares, . 

a Herculii, . 

, <t Ophiuchi, . 

7 Draconis, . 

a Aquii®, .. 

Place of obserr. S.{ ] 
of Pyramid, .... \ 

30 50' 45-7 
11*5 
13 8 
014 
10.7 
*2.9 
KO 
Ml 
31 1 
40 SI 3 
JO 11 3 
IB 0 
173 
316 
364 
13-3 
49 SB 7 
10 079 
059 

49 68 4 

50 38 6 
18-3 
08*9 
07*8 

3.') 8 

*7 1 

29* 
Ul 
US 
19 9 

30 50 !ts-2 
+ 0*1 

SO SO 18*3 

Refecting Cirole. 

i 


3. Bair&t. 


March, 

30 

X H,dw,. 

30 34 101 



Jlegulus, . 

038 

April, 

* 

. 

34*5 



Antves, .. 

SIS 



Repul ub,. 

100 



* Serpeotii,. 

■OS'S 



* Ophiuchi, . 

17 5 



£ Urs* Minoris,. 

10*1 


Reflecting Circle. 
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Lilitadc of Bairit,— Cootinwd. 


1817, April, 


t. 

Sun or SsUu% 


2 


30 34 28’1 
35-7 
387 

190 

29- 6 
377 

170 

30- 7 
293 
19-3 
148 

31 •« 
27-2 
34*1 


y Unc Majorit,. 





3 







Regulua,. 


• Ursa Majoris,. 





11-0 

34-9 

4 

* Ursa Majori*, ..... 



30-3 
52 4 

0 

7 Ursa Majoris,. 

* Urw: Majoris, .... 

/3 Ursa Mimoria,. 

a Polaria,.. 

30 3 
*7’5 


7 Ursa Mojorii,. 

n Ditto,. 

38’7 

8 
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30-4 


« UneMajoria,. 

* Polaris... 


7 Ursse Majoris,. 

M’S 
33’7 
29-9 
32 7 

9 








14 

15 

• Serpen tit,.. 

/3 Urs* Minoru,. 

a Ursa Majoris,. 

30-9 
43’7 
41 3 



11*3 

07’3 

42-3 

53'8 

26*1 






/3 Ursa Minoru,. 

17 

v UrwMqoril,. 

« Hvdrz. 

•■i 
14 8 
:»67-7 


W'tlh what Instrument. 


Reflecting Circle. 


3 K 
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An account op thk 


Latitude of Batrit,— Continued. 


Date. 

Sm or Star. 


With what Instrument. 

1817, April, 

17 

1 


| ° • •» 

30 34 04-4 
350 

»-6 
44 *2 
35S) 

Reflecting Circle. 



a Urne Majarii,. 

| Mean, 

SO 34 26 3 


4. Svrkmda. 


October, 


19 

y . 

30 24 271 


a Cassiopeia;,.. 

01* 


a Polaris,. 

13'0 

20 

Sun's upper limb,... 

23 30*3 


a Cephei, . 

24 35*0 


y P«*«*r. 

OS* 

21 

m Palana,. 

23 44 * 

Sm’i lower lirt,.. 

SS-ri 


« Aquarii,.. 

24 00*0 


V Fegaii,. 

19*2 


* Caisiopeie, .... ... 

23 57-9 


a Polifb,. 

24 01*3 

9t 

8uu'l lower (tab,- 

23 59*0 

23 

DM. tipper limb, v. 

51*8 


■ Cygni,. 

58*2 


a Cephfi,.. 

24 188 

2- 

Sun’i lower limb,. 

23 51*3 


• Cephei,. 

24 198 


« D egail,. 

23 55 1 


1 Pegaii,- ....... 

24 091 

25 

c Polarii,........... 

00*3 

Sun’s upper limb,,.. v 

23 51*8, 

27 

Ditto lower limb,... 

53-2 

2B 

Ditto Ditto,. 

56*0 


• Cephei,. 

24 20 0 


a Aqarii,. 

23 56 2 

2. 

Son’ilower limb^... 

51*5 


a Cephei,.... 

24 14* 


a Aqoarii,. 

« Pogaalj . 

23 53 9 
<4 20-3 


y Ditto,... 

18-8 


* Polarii,... 

099 


Mean, 

30 94 04-8 


Reflecting Cirde. 
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Latitude,—Continued, 
i. Wharti. 


Date. 


Sun or Star. 


With uhat Inshument. 


ISIS dune, 


17 

n 


tt 


v 



Reflecting Curie 


RECAPITULATION. 

° ' ■ 

1. Befotte,... .by Captain Honnsow,.99 57 09 5 

— Lieutenant H h»*ert, . 11*8 

2. The Chur, . — Captain Hudg-ion,.T 30 50 137 

— Lieutenant Hekbkrt, (Sextant) 22 5 

— • Ditto, (Reflecting Circle) 1H3 

3. Tlairat .SO 34 26 2 

4. Surkunday .... 30 24 04 6 

6. H'hartiiy . .... 31 14 'SO 
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An account or the 


Longitude of the 1st. Meridian of the Survey. 


The methods resorted to for determining longitudes being rather less 
susceptible of accuracy tlian those for determining the latitude, it has been 
deemed advisenble to reduce all the observations, made for the former pur¬ 
pose, to one point. Having thus obtained a mean result, the differences of 
longitude of the various places of the survey being applied to it, their 
absolute longitude from Greenwich becomes known. 

It is not our ptjrpose here to enter into any comparison of the relative 
degrees of value, which the several methods of determining this point may 
possess. It may ha sufficient to state, that finding in practice, the immer¬ 
sions and emersions of Jupiter’s satellites, as compared with the nautical 
almanack, afforded us very close results, and being in possession of instru¬ 
ments fully equal to such a course of observations, wc have naturally 
leaned to them, not omitting however any opportunity, when in a con¬ 
venient place, of making also other observations. It would be no doubt 
desirable that these should be compared with others made at a place, the 
longitude of which is well known. This however cannot be Greenwich, 
because the number of immersions and emersions visible both in this coun¬ 
try and at Greenwich is very small, and of these, few can be observed at 
that place, owing to the uncertain climate. Madras therefore naturally 
presented itself as more properly adapted to this purpose. The seat of an 
observatory of the Honorable Company, its longitude must be known to 
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the greatest accuracy, short of trigonometrical certainty, and the differ¬ 
ence of longitude being so small while the climate is equally favorable, 
there was a likelihood of finding a corresponding observation for every 
one made here. It was with these ideas, that a list of a number of the 
immersions and emersions of Jupiter's satellites, was forwarded to the Com¬ 
pany’s Astronomer Mr. Goukngham, who very readily liimished us with 
his own observations of the same phenomena. A second list was after¬ 
wards sent, but his answer has not yet been received, and as in the first the. 
number of observations is in no degree comparable to the total numbef 
made, it has been thought most adviseable tor the present, while waiting 
a mere correct determination, to present here the results obtained from a 
comparison with the Ephemeris. ft is to be noted, that whatever error 
may be occasioned in the longitude, as deduced from emersions, owing to 
want of power in the telescope, will be counteracted by an equal error 
in a contrary sense affecting the immersions—so that supposing the tallies 
tolerably correct—a mean of the results ef emersions and immersions, will 
we think be found not far removed from the truth. 

The differences of longitude are in most cases found either wholly, or 
the chief part, trigonometrically. In a very few instances, and for very 
small distances, the route survey checked and corrected, is necessarily 
taken. The error in this part of the calculation can in no single case 
amount even to 4, and on the mean must be insensible. 



234 


A» ACCOUNT OF TBS 


Immertiont of Jwpiker'i Ut. Satellite. 


Date. 

■ 

Place of Obicroation. 

Longitude of Ut. 
Meridian. 





H. M. b. 

1814, 

M*rel>, 



5 08 42 

1817, 

April, 

10 

Getrahy .. 

5 08 68 



17 

Kerf,... 

5 08 20 8 




KkuruO on the Jmtiu,. 

5 09 22-8 


Utj, 

10 

Ratal o* the B'hagWathi, ... 

6 09 480 



12 

Ditto Ditto,... 

* 09 54-5 




Ckacarswm, . 

5 09 (28 

1818, 


5 

Ao Aon, . 

A OS SS-3 

1819, 

April, 

18 

Bel in JniMtir,. 

5 09 218 



25 

KM, . 

( 09 28'5 


June) 

3 

Saura on the 2Wr,. 

6 09 (0-0 


J«ly, 

5 

father. . 

5 0# 484 

1820, 

W*J 

8 


6 09 522 



22 


6 08 67’8 




Mean of 14 lomenioiu, 

5 09 41f 


Emersions. 


1814, 

April, 

25 

D»rt, . . 

a 09 so 


May, 

2 

Bhadraj, .... 

a io 09 



18 

BctvilU,. . 

a 09 37 2 


Jnly, 

19 


a 16 23* 



39 


a 09 as-g 


Angurt, 

14 


a 10 06'2 



21 


5 10 02-3 

1818, 

May, 

9 

Nahmty ..... • 

a 10 |3'8 


June, 

17 

Trandeh in Kamaur, .. 

a io 08 * 

1817, 


13 

Sikhu, . 

a io qi 



30 

Natural in Bomond, . 

a 10 219 


Aagwt, 

21 

Dlhn, . 

( 10 06-7 


September, 

8 


5 10 09-9 




BaMfe,. 

5 10 31 2 


October, 

15 


5 10 18-3 




Dlhru, . 

a io u ? 

1819, 

August, 

13 

Kotgcrk, . 

a 10 13-3 


September, 

21 

Ronton on the Pober, ... 

a 09 45-0 


October, 

23 

Nako in Hangartmg .. 

0 10 03-8 



30 

Sunnam in Kanaur ,.. 

0 09 53.2 


Nonnber, 

8 

Author in Ditto, . 

a io 041 



15 

Arid on the Sclicj, . 

a 09 54 


December, 

1 

Kotga-k, . 

5 08 53-4 



« 

Kotli in B&galy . 

5 10 06*5 

1820, 

Notember, 

8 

Sakarmpur, . 

6 09 42-3 


1 


Mean of 25 Emersions, 

5 10 Ob-9 


Longitude by 25 Emonioai, 5 10 05-9 
14 InuDcnion^ $ Ob 41# 


• i « 

Mean longitude of 1st. Meridian, 6 0# 53 8=77 28 28 5 

O I •• 

or io eTen uumben nr. 77 28 JO 
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An account of the measurement qf a Bate Line of 21,754-8 feet. 

By Lueutinant J. D. HERBERT, 8thRiot. N. I 

C Aptian Hodgson having in what precedes, referred to me for an 
account of the manna- in which the task that devolved on me, (ic conse¬ 
quence of his bad state of health) of measuring a base, has been execu¬ 
ted; I propose in what I have to say. first, to give a brief description of the 
instruments and methods of using than; and to subjoin a table containing 
the particulars of the measurement, with the resulting length hs properly re¬ 
duced. These an tn be followed by details of a small triangulation, founded 
on the base; with the length of one of the great lines determined therefrom, 

In the execution of this measurement, I had to oontend with great diffi¬ 
culties; owing, to the want of assistance. I am of opinion however that 
the error of the measurement, does not exceed *wo feet; on uncertainty 
which will only affect the distances of the most remote peaks, by about 
sixty or seventy feet. As the fruit of my experience, I may mention; that 
I would not attempt a similar operation with wooden rods, without such 
metallic additions, as should detect and register the alteration in theii 
length, arising from atmospheric changes. 

It may be thought that with a chain such as has been described in Cap¬ 
tain Hodgson's account of the instruments, there was required little con¬ 
sideration, as to the mode to be followed-—all lat wa> necessary, being to 
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have coffers and stands made for it. But the employment of the chain in 
tills way would nave evidently consumed an immense period of time, not only 
in the operation itself, but still more, in the preparation of the coffers and 
stands, the latter requiring to be made with elevating screws. This alone 
was a sufficient objection; even supposing the great delay it would have 
caused, none. For in this remote part of the country one such stand 
could not be properly executed, if at all, without incredible difficulty. 
What then would have been the case when there were, twelve or fourteen 
to be constructed. To this must be added the consideration, that I was 
alone in a work which requires at least two to execute it properly. From 
the beginning therefore I relinquished the idea of employing the chain— 
exoepi as a standard of comparison, for which purpose it was invaluable. 

8. When I had rejected the chain it appeared that the best substitute 
would be a set of rods constructed of pine wood; the comparative unalter- 
ability of which has been long known. Such rods have been employed by 
some philosophers in the measurement of a degree, particularly by La 
Caulk and General Roy. It is true that General Roy rejected the 
measurement made with them, in consequence of the changes which he 
found the greater or less quantity of moisture in the atmosphere produced 
in their length, yet when we look at the small error which a re-measurement 
of this base with glass rods detected, we shall be satisfied that for the pur¬ 
pose I contemplated pine rods are capable of sufficient accuracy. He 
found the difference between the two meanurements only two feet, and this 
in a distance of 5£ miles, and I certainly thought so small an error as this, 
could never be aHdg"td as an objection to the success of my operation. 
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indeed I had laid it down, that if I could obtain a degree of accuracy, which 
would leave not more than an uncertainty of on* foot in 5000, it would be a* 
much as I could hope for, and sufficient to ensure all the advantages, for the 
attainment of which the measurement was undertakes. 

3. Tin next point was to settle in what manner the tods were to be 
constructed. This was of course, to depend a good deal cm the nature of 
the stanus which could be obtained General Roy’s rods were twenty feet 
in length, and trussed vertically., and laterally to prevent beading—pieces 
•f ivory, with fine lines drawn on them, bang inserted in the extremities for 
the purpose of making the contact perfect. The method of contacts was 
however found to consume too much time, and metal buttons projecting from 
the ends of the rods—were* made to butt against each other. In using rods 
of this description, heavy Stands with elevating screws were indispensable. 
These I halve already noticed were out of the question, and therefore this 
mode of construction was neceaiarily abandoned. Foreseeing from the 
first, the great time that it would cost to prepare steads of any description, 
I had contemplated the possibility-* doiagwithnut diem, and in ttw follow¬ 
ing maimer:—sSbppotjfflg a number of stoat pickets driven into the ground 
at diiSanAca of twenty-five -feet, I thought a rod of this length, well trussed, 
and famished with points, forming in some measure a large beam-com¬ 
pass, might he. wed for Betting off accurately this length fttnn picket to 
picket This method would have beensufficiwfifWiqMxfiJious, and would 
have required hardly any apparatus ; but on mature consideration I wawd 
it would be attended w ith M0r«oanrer3hw allowable. The measure¬ 
ment bring conducted so near the ground would have occasioned great 

3 M 
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UBeksihess in the posll$t*>, and it ifwifl known how eflaw'tiiti an easy position 
few Correct operations of every kind. In using punts too far laying off the 
length of the rod, it was evident, that a little uncertainty would prevail. 
Thegreat.length would have made it also unwieldy, and whore the position 
of one of tiie points was necessarily to depend on the intelligence, and care of 
a native, it was feared that much accuracy could not be expected. This 
idea was therefore abandoned, but I have thought proper to notice it nere, 
not only to shew the difficulties I had to contend with, bid also at thinking 
it might be found useful on other occasions, where only a tolerable degree 
of correctness may be ittrablc. 

4 Although I saw the inconvenience of points, acting as I was 
without a coadjutor, yet 4 did not immediately give up the pickets; indeed 
tile objections and difficulties that interfered with any plan depending on 
itands, were strong motives to do if possible without them. 1 therefore 
considered, if the method by pickets might not be so for modified as to be 
executed by contacts instead of points. I recollected the apparatus which 
the Frank philosophers had employed on a similar occasion, where they 
bad me* metallic rode, placed ihalinc, but not in actual contact, the shot* of 
the latter beingfepppoeed likely to caM* oonsidarabW errors. To determine 
the distances of the rods orrulen, (here were small slip9 of metal sliding in 
grooves called by them LaagueUa, and furnished with verniers, by means of 
which they could determine the exact quantity between the rods to the 
greatest nicety: such an apparatus I saw was applicable to wooden rods, 
supported on pickets, placed nearly but not quite in contact. In tiiis 
way the position- would be mu ch easier, and the accuracy of the work 
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depend leas on it. Indeed so unexceptionable did this plan appear, that 
I determined at once to employ it; and the only motives that afterwards 
induced me to change my mind, were, the insufficiency of the seasoned 
wood, I had brought down from the mountains to construct three trussed 
rods of that length or even two; and a hope, that by another method which 
I had just fidlen on. 1 should be enabled to get through the work still more 
expeditiously than by this, particularly as -I should lose less time in the 
preparatory operations. This new method which was the one finally 
employed, I now proceed to give in account of. 

5. The piece of wood out of which I was to construct the measuring 
apparatus, was twenty-six feet in length and about six inches by four, ft 
was a piece of that beautiful species 6f pine, called by Dr. Roxburgh 
Deodara ,* the wood of which the mountaineers consider indestructible,[ 
It had oeen taken out of a dwelling house which had fallen into decay, and 
as the houses in that part of the country last a very long time, this piece 
which had served as a beam, could hardly fail of being well seasoned. 
Being so small however, it was quite out ot the question to have more 
than one trussed rod out rtf it, and as I saw that with less than three rods, the 
measurement could not be depended on, I resolved to dispense with the 
trussing, by which means I should have four of twenty-five feat each, making 
one hundred feet or an equivalent to the chain. A rod twenty-five leet in 
length, and 1J inches by 1£ (as I was obliged to axmatruct itj, it may 
be easily conceived, must be considerably too pliable. It was tiieretoic 


* This is undoubtedly tbe Pinm Cedrut ot Cedar of Lebanon . Hobokin. 
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necessary to have them supported at distances of feet Hit plan I hit 
on for constructing these supports, Was I think happy, allowing as it did, 
great facility in laying and adjusting the rods of the same hypethenusej 
being favorable to expedition, requiring tittle art in the making, nor much 
timber, nor even that well seasoned, and above sl^ bcingsuch as might be 
quickly constructed. 

6. These supports Are represented Plate I.figs. 1 and 2. Hey consist 
of an upright, of from six inches to three feet in length, fashioned square, to 
within two inches of the bottom, where it has six equal faces: on the alternate 
ones, are inserted legs at right angtes, in all three, and these legs are each 
armed with a strong iron prong for taking hold of the ground, when laid 
for the rods. These uprights are about three inches square, and there is a 
levelled groove on one foce, reaching nearly the whole length in which 
slides loosely, a piece, having its upper end fashioned into a fork (fig. S) 
the prongs of this fork are brCad, but short and separated about three 
inches. It is in this fork that the rod is to rest, 

7. This sliding fork is to be steadied, when brought to the proper height 
by means ot thin wedges driven between t, amt the «4*s of the groove 
in which it slides# TBeuprighU being ot three sixes, six, eighteen and thirty- 
six inches, and the Stems allowing of a correct adjustment to ah the interme¬ 
diate Heights, it is evident that these supports are equal to all the inequali¬ 
ties of ground, that can possibly occur, and this J found to be the case, car¬ 
rying on many of the bypothenuses to 1U00 feet, and this on a surface so 
very unequal ft# the Din, the fell of which too in four miles is between 
three and four hundred feet. 
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8. The teds which- are rectangular prisms tweatjMhre feet in length, 
and l£by 1$ inch; were meant to be placed in pahs: the two pairs being 
separate, and ooe remaining fixed, while the other pair should be brought 
forward. To support each pair ofiods, nine stands were required, being 
placed at distances of 6£ feet. Thus for die four rods,- were wa n te d 
eighteen, and nine to be laid ready for the rods that were to be next brought 
forward, to which adding ten fnore, five large and five small for unexpected 
inequalities, the final number w-thirty-seven. Though this ben large nunt^ 
ber, yet the quickness with which they are constructed, more than maket 
amends, so that where wooden rods are Used, londmlieveit tobeoneofth' 
most convenient method* «f supporting them that 1 have any knowledge ofi 

9. The rods which formed the pair, were placed interlocking (fig. 4) 
the ends being cut to allow of that arrangement. But the pairs being 
placed separate, so as to allow of having a fixed point on the ground; 
required some means of measuring the distance between them. I adopted 
the same method as that alluded to (art. 4). The fixed or hinder pair 
h«d attached to their anterior end, a brass cheek projecting \ inch beyond 
the wood, te which, it was secured by two screws, passing through the rod, 
and clamped with nuts. The fore pair again had attached to their upper 
surface a brass plate on which a groove was fashioned, a slide moved 
freely in this groove and could be pushed out so as to touch the fore edge 
of the Crass cheek belonging to the hinder or fixed pair of rods. The 
quantity being measured by a Nonius. This apparatus is represented 
by tig. 5. 
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10. The rods being so long. and thin woe neceanrily extremely 
pliable, so that supposing the forked slides of the stands to be laid quite 
Correctly in the hypothenuaal plane and the rods consequently adjusted in 
ene sense, still it was by no means likely they would be correct with 
respect to the vertical plane; without which it is evident the distance be* 
tween tne extremities of the rods must be continually changing. To guard 
against this error a brass wire about ^ of an inch diameter, was stretched 
along the middle of the rod, sufficiently light to leave no doubt of its 
Straightness of direction. At convenient distances small flat bridges were 
Attached to the rod of the same height as the wire, and in their middle a 
narrow groove of about ~ of an inch. The rod was easily brought into 
such a position by means of small wedges pressing against the prongs of 
flie forked slides, that the wire lay freely in this groove without touching 
other side of it The rod was then known to be straight This wire 
bad also a second use, and no inconsiderable one. The forked slides were 
to be brought in to the hypothenusal plane by a boring telescope, placed 
on the hinder rod, the adjustment being made by means of a small cross of 
wood, tne transverse piece of which was fixed at exactly the same height 
as the cross wires of the telescope, when plated on the rod. But it was 
found that this manner of adjusting the forks was not entirely satisfactory, 
as there was always a trifling deviation in most of them. The reason of this 
will appear evident if it be considered that the slides being raised or depressed 
by jirks, were necessarily very difficult 16 be got quite correct. This difficulty 
had been foreseen from the first, and indeed the chief object of the wire 
was to correct this defect Although it be certain, mathematically speaking, 
that no wire or cord stretched between two supports can ever be perfectly 
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even or free from a slight bend downward: yet when the tension is great, 
and the weight of the string little, its deviation from the line joining its two 
extremities, may be so small, as to be inappreciable by sense. The brass 
wires already mentioned were thin, and they were stretched by a weight a 
little short of the maximum, they were capable of bearing. They may 
therefore be supposed to have been rectilineal.* The small bridges alrea- 
dy noticed being of the same height as the wire at its extremities, and the 
groove allowing of the wires being depressed in the case of the rod lying 
uneven, it was seen immediately by the position of the wire, whether the 
rods were situated in the intersection of the hypothenusal and vertical 
planes, and if not they were easily brought into the required position by 
means of the small wedges already noticed, applied under and on either 
side of them. Perhaps it will be said, that tins method was troublesome 
and consumed time; no doubt it did: but certainly not so much, as the em-< 
ployment of trussed rods and stands with elevating screws would have' 
done—and indeed when my people began fairly to understand what was 
meant, I got through the work quick, and found on passing along the line 
of rods hardly ever cause to touch the adjustment myself. Fig. 6, repre¬ 
sents this contrivance on a large scale. 

11. It has been already noticed how small the error of nine rods was 
found by General Roy. His method however of comparing the rods, 
several times during the day, witli a standard, was in some measure 


• Although (be truth of (hit be trident, and that it was confirmed by experience, yet it may be well 
to notice here, that supposing the wire to have fallen in the middle, below tbe straight line Jot m inch, 
vbicb it certainly did not, tbe error in tbe loftb of tbe rod would be ealy -^sfa lnds 
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the reason As I had neither the facilities r.cr the (V.r.dl to allow of 
my conducting U13 operation in the* samp: style, I saw that some check 
wae required, to guard against any Very great change' in the length of 
the rod-. To oomptra them several timej a day, would hare been a 
means of delaying excessively the operation, especially ad having no 
oaelxould depend on, to afford me any assistance, added tc which, f 
had no materials of which to construct tht standard rod, except wood, and 
then I had no means o r guarding it against the effects of the weather. Jt is 
true there was the chain* (and an imvaiaable standard of oomphfisoa 11 
proved) but to have compared the rods'with it daily, even once, not to say 
several times, would have caused so much delay, as must have deprived me 
of all' hopes'of finishing the work, within any reasonable period. lay 
off the.length of the chain it was necessary to insert firmly into the ground, 
a draw and a weigh post, and this consumed much time: again without 
■lands and coffers, it. was the work of half a day to get the chain correctly 
U»tL It was indeed a consideration of these difficulties, that made me 
originally abandon the-idea of using the chain in the measurement, and 
yet in practice, I found them mueh greater than I had imagined. As 
therefore it was quite out of the question, comparing the rods often with the 
chain, I thought of the following plan of detecting any changes in their 
length arising from variations of temperature or humidity. 

12. The original idea of this plan was unexceptionable, and if it had 
been executed, would have stamped the measurement with every appear¬ 
ance of accuracy. Unfortunately however I was tempted to modify it, in 
consequence of. some difficulties that occurred, and by this modification an 
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uncertainty* has been occasioned, small it is true, but still greater than 
need have been. My first idea was to attach to the wooden rods, thin 
iron or brass slips, either of an equal length or something shorter'—by 
means of which, and a thermometer, it might be seen whether and now 
much the wood had been affected in length. The modified plan was to 
construct a machine, whioh I afterwards distinguished by the name of a 
comparator, and by means of which, I thought the changes which the wood 
might undergo, would be detected with as much certainty as those in metal, 
by means of the thermometer. In forming this judgment I overlooked 
however a very essential difference -the homogeneity of the metal, and the 
want of that quality in the wood, which circumstance causes so much un¬ 
certainty, that judging from experience I would sav, that no two pieces of 
wood will lengthen and contract in the same manner and degree for any 
length of time. Fig. 7, (Plate II.) gives a view of this cwnporator, as 
finished, and figs. 8 and 8, explain certain parts referred to, in the foUtotw 
ing description. 

13. It consists of a frame of wood,supported on four legs, strengthened 
by cross pieces, so that in lifting, no alteration of figure takes place. Tex 
this frame is screwed a wooden piece eight feet in length, and of the same 
thickness and breadth of the measuring rods, represented by figs. 8 and 8. 
To it is attached, about an inch above it, a brass cylindrical rod of the same 
length, by brass rings which screw into it. To the last ring marked a, the 
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brass rod is firmly tanned: in the others, it plays loosely, and is free to ex¬ 
pand or contract' The end. h has a pin c passing through it vertically* 
which presKs agamstaa index ofbrass d, that moves over a graduated are, 
and thus pruts onttlie alteration in the relative lengths of the wood and 
btMS, from time to time. The ahufiate change of length in the brasrbe- 
mg known by the thermometer, addthe Tecewedratosof expansion, it fol¬ 
lows; that die actual change of length in the wood becomes also Known. 
It ikhardly necessary to mention* that the wooden piece A B is only fasten¬ 
ed at one ena, being free to contract or expand between wooded Studs that 
prsvwitt warping. 

14. The index d is kept up to the pin, when the brass is contracting, 
by Mute af a snail spring, which in every situation keeps it in accurate 
contact with die pin. The point where the phi presses, is within ~ an inch 
of toe centre of motion, wliilc the index extends 12 inches beyond it. By 
this means the minutest changes are discovered, being incrwtfcd it k ratio 
of 34 to 1, and such was (be sensibility of the instrument, that scarcely for 
10 miouteB did the index ever remain stationary. This instrument I called 
a comparator, because it served to compare the length of wood, with that of 
bra* and therefore to detect any changes in the former. As the wooden 
rod of eight feel (A B fig. 8), was etft out of die same piece of timber 
as the measuring rods, I did at first imagine that it would prove a very 
satisfactory means of doing away the objections to wooden rods, arising 
from the effects of the weather in altering their length. The result was 
not however answerable to my expectation. 
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15. The remainder of the apparatus, consisted of a plummet and tripod, 
for marking the poiut m the ground, where the measurement left off, and 
allowing it to be found readily the following morning. Fig. 10 is a 
representation of this. The piece A B being moveable in the direction 
of the groove a h, and also-tujtajug readily on, the screw c as a centre, 
was easily brought into that position, in which, a notch cut in the piece of 
ivory, d, should correspond exactly with the wire of the plummet suspend¬ 
ed in water, and hanging troni the tripod of a tlieodolite, placed in advance 
of the rod. Tlie distance of the wire from the rod was determined by 
means of an ivory scale. This plummet was also useful, when it became 
necessary to rise or fall at the commencement of a new hypothenuse. 

16. The flags which.were used to align the base, and the pickets which 
were put down to mark every 500 feet, liad nothing remarkable or requiring 
description. The flag staff' (tig. 11) 48£ feet in height, which marked on® 
extremity of the base, consisted of two pine spars perfectly straight, and 
joined together hv means of an iron collar. It Had lour braces to set it 
truly perpendicular, which was done by moans of a plummet weig hin g two 
pounds. When adjusted, the stress was on the braces, and not on ttie 
stags. 

1 7. These comprised the whole of the apparatus used, with the wcep- 
tion of the boring telescope, which was one, having a powar of about six, 
with crow wires. The theodolite mentioned in the account of instalments, 
was used in determining the inclination of the several hypothenuses—the 
observation bong made on both faces, and the circle in the alirmment of the 
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base. As the instrument answers as a transit, and is well known, there is 
the less occasion to say any thing, as to the manner of employing it. 

18. The base having been aligned and cleared, and large pickets, 
numbered regularly, driven into the ground, every 500 feel, I commenced 
the measurement on the 2d. February, by laying the first pair of rods in 
contact, with the wire of a plummet, brought carefully over a point on the 
picket, marking the extremity of the line. So many difficulties attended 
the operation at this early stage, whilenone of my people understood clear¬ 
ly what was required from them, that to lay this first pair of rods occupied 
me nearly an hour, althougn afterwards, when more perfect, ten minutes 
generally sufficed, and frequently the pair was adjusted and entered in six mi¬ 
nutes; I found that I was even myself a little aonfused at first, before I had 
completely settled the arrangement, by which I Was to proceed in the different 
operations whicli I had to perform. For these reasons I was not sorry to 
find afterwards when I came to observe the angles that it was neces sa ry to 
reject a small piece at the commencement, I had, after marking out the base, 
wished to add to it. This piece was remarkably low, the declivity being 

o 

about 5, and when the circle was set up, it was found impossible to view 
the flag stall at the other extremity. In the first instance, the base had 
been marked out, and the extremity fixed, as finally chosen, and in going on 
with the measurement as commenced from a [mint 430 feet back, it was 
most carefully noticed, by what quantity, the end of the last of the rods fall¬ 
ing here, overshot the large picket, which had been driven into the ground, 
to mark the originally chosen extremity. The measurement of this 450 
feet, which comprehended more difficulties than any other portion of the 
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base, served « a kind of exercise, to instruct us fully in the nature of whaf 
was to be done, and enabled ms to determine precisely the method, in whicn 
I was to carry on the operation. As it has been rejected, there is no occa- 
lion to give the details, but I thought proper to notice the circumstance/ 
to shew that when the bne finally chosen, was actually commenced upca> 
we oad acquired some degree of practice as well as confidence. 

19. Befoae entering upon the details of the measurement, I may 
briefly notice the under: in whicn the several parts of the operation were per¬ 
formed.- A cross of clean fir 3j feet in height, was first set up at the dio 
tance of 500 feet, being placed on the picket, in advance, forming % poift* 
in the alignment of the base. The stands, wgre then, ranged as hear as 
the eye could judge, in the direction of it, and their distances, regm 
(ateaby arodotthC prooer length: by mean* ofa small ftMrof iVj’wltlr’A 
cross vane. Meld by one of the people intlie fork of tlie stand, three pf them 
(that is the two ..liter anu middle one), were brought correctly into the 
alignment, with a boiling telescope rostingmn the preceding pair «f rods. 
The small stick cairying the vane, being made to cover the cross, resting 
;>n the picket, by moving the stand to right or left as might be required. 
The forked' stems were at tlie same time regulated, as to height by bring¬ 
ing the cross vane, to cover tbe transverse piece of the cross on the picket, 
which lrad been originally r. gulated to the height, at vhich, it was 
drought tlie hypothenuse could be best earned on. The telescope was 
mounted on a wooden bed, which gave it an. elevation of alrout three 
inches, above the surface of the rod. The crass vane of the amall 
stick used for adjusting tiie forks of the stands, was set to such a 
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height os was equal to this quantityj-f- the depth of the rods. Frost 
this arrangement the line traced through the air, and the inclination 
of which na observed, was really above the surface of the rods, three 
inches, hut parallel to it, and care was therefore taken, before remov¬ 
ing the first setof rods of any hypotheouse, to adjust the theodolite on a 
stand with an elevating screw, so that the height of the axis of the teles¬ 
cope, when directed to the transverse piece of the cross placed on the 
pldket, should bMOtacdy equal to this quantity. Three stands out of nine 
(the number required for a pair of rods) being thus adjusted, that is the 
apd the middle one—both as to the alignment and hypothenuaal 
Action, the others were quickly brought to correspond by means of a 
tfrtnf twine stretched along the nine. The stands being moved to right 
or left, and tb&fo&a raised or lowered till they were all so adjusted, that 
the twine lay in the middle of the forks and barely touching them. The 
hwder pwatf rods were now brought forward, to be laid on the stands 
fseriiniaty adjusted- It has been already noticed in the description of the 
rods, that the two pairs were perfectly independent of each other, and 
generally one inch asunder. Til.a afforded a sufficient precaution against 
thufinst oc fore pais bring, moved, in bringing forward the hinder, but to 
guard against the possibility of -nrrhri thing, udtioh would have vitiated 
tbfe tahoJfi operati on, I determined to trust; to no one but myself, in a matter 
■ efahis kind, and I therefore never allowed the hinder rods,. after beta? 
•dpntwtr afcd «ad otijto be touched without being myselftorsueat, at the 
yedfcbeolafthejtwo painvfo be satisfied, that in - removing them, no shock 
•eideNMganaafohadJmoDened to the fore pair. In like manner, in laying 
thls hindtr pair in advance of tbe other, I was equally particular in seeing. 



Himalaya Mountains. 


241 


that nothing of this kind b«d talun place, and this attention, to necessary, 
to give any certainty to the operation, I never omitted. 

tO. Th« rods being now placed on toe stands, which had been pre» 
vraudy d, being near the truth, a few minutes sufficed to set them 
perfectly oorreoi For this purpose the same tetebapp ms used, and a 
small piece of wood placed on die rad; the top of which had the same 
height above it as the axis of the telescope. This was made to correspond 
wife fee crass css fee rfcMi srodg u s p est l ed underneath, 

or no one side of the rod. Much an adjustment was only required for the 
Hare end of the advanced rod, and for fee joptbs of fee tra; k dbtl 
parts worn mBy brought fight, by means of the brass wire stretched 
on them. 

21. Tm rusts lying now truly on the line of the case, and in the 
bypotbenuaal plane, the ianguette was pushed ontto meet the fore end of the 
fixed pair, and the reading entered in the book. The interlocking Noniut 
of the pair was next read and entered, and then the Comparator with the 
thermometer. When it became necessary to change the direction of the 
hypothenuse, and before the last pair of rods of the old hyputhenuse had 
been removed, the inclination was observed with the theodolite, which had 
been originally set to the proper height as be*''"' aojUosd. The angle of 
elevation was observed on both faces, and fee theodolite always carefully 
levelled, and as the instrument is capable of measuring vertical angles to a 
minute, there can be no great chance of error,.involved in the reduction, 
depending on this element. 
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22. Is leaving off the work in the evening of each Jay, it-was of the 
first importance, that the point indicating the termination of the day’s mea¬ 
surement, should be so marked, as to leave no probability of its being displa¬ 
ced, and also 10 allow of the work being resumed readily the. following mor¬ 
ning, and without error. These two particulars were I think perfectly an¬ 
swered by the plummet and tripod already described. The plummet which 
weighed two ponnds, and wan attached tc a brass wire, being suspended 
from a theodolite stand,, was set so nearly touching the brass edge of the 
fore rod, as to leave little more than i of an inch, between: the quantity, 
was easily and cftjffacUy eArmated by means of a scale of equal parts, held 
behind the rod and wire. "When the wire was perfectly toeady, the nick in 
tlfowwy pieoe of the tripod, (well fastened into the ground) was set ex¬ 
actly to it, the manner Of doing which will be readily understood from the 
description already given of it. A cordon of stands united by ropes was 
then placed altiuund, the rocte also being lell standing. And a sentry was 
posted, and during the night regularly relieved, to guard the tripod from the 
approach of any animal. The examination in the morning however never 
detected any thing wrong, and therefore on this head I think wc may hava 
the most perfect confidence. 

23. During the measurement there occurred one accident, and two 
omissions! winch compelled me to measure twice the distance, in two of the 
three cases, from the last passed picket As I never omitted to notice and 
register the quantity, by which any rod overshot or fell short of these 
pickets, they formed a series of fixed points, to which I. could return with 
the greatest confidence, in case of any part of the measurement, beyond 
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them, being /vitiated OF doubtful. The accident was* the failing of a chair 
against the fcxod pair, after the harder pair, of rod* had bson removed. As 
tl\ey suffered aunt shook and were certainly moved a little, I returned to 
the picket, last passed and continued regularly the measurement from k. 
One of the omissions was the forgetting to read the languettc of a pair of 
rdds. Inconsequence of which I also thought it necessary to return to the 
mat passed picket Tim Other omission was of less consequence. The 
quantity which tad been omitted te be registered, Was tn*oby which the 
plummet had been placed in **dvanbe of the rods, in marking the point, 
where the day’s worirconduded. Aa tflaO quantity seldom-exceeded ^ of an 
inch, the phimmef Being- always placed as close as could well be to the rod, 
it was not thought that a doubt of such a quantity on a base of four miles, 
was a sufficient reason to undertime so troublesome a task as the ^mea¬ 
surement of 400 feet would have proved. 

24. During me mcasnremenf, one pair of rods (being cut fh>nl die 
outside of the piece of wood") had warped considerably inconsequence of 
which 1 was forced to straighten them in the following manner: 

_ < »_ . 

H7~jqc 

The small piece abed was cut out at the bend, and another some¬ 
thing larger driven in, and this expedient proved a perfect cure for the 
warping, rendering this pair of rods equally straight with the other. Fearful, 
however that such an operation might have some effect on their length* 
vol. xiv. 3 Q 
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1 immediately afterwards compared this pair with the other, which had not 
been touched, by substituting them, alternately between two hxed points. 
Fhe trial was satisfactory, and proved they had not altered their length by 
any sensible quantity. 

25 This base was measured twice roughly, before ooramencing the 
correct measurement, and after finishing it. The operation, each time was 
performed with a Gunter's chain of sixty-six feet, compared with a wooden 
rod, the length of wnicb had been laid off jom the bans seats. The 
length by these two measurements came out 21,766 and 21,746. Tne true 
measurement as reduced to the level of the sea, and temp 69—is 21754 - 8— 
So that the mean ef the above two would come very near the truth. At 
all events their near agreement with it shews, that no material error or 
omission had b ien committed. 

26. Before deducing the real length of the line from the details 
given in the accompanying paper, some thing must be said of the man¬ 
ner of determining the length of the rods. Then were two methods, which 
presented themselves either to compare the four rods placed together with 
the chain, or to lay off twenty-five feet by means of the brass scale, 
on one of th*»m, and compare the other three with it—as a check on the 
'operation. I determined to try both methods and it is satisfactory to find 
that they agreed so nearly—the difference between the two values thus 
independently obtained, amounting only to eight reet, on a distance of four 
mile* As however Mr. Trouchtth had omitted to mention, either in 
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irhat temperature of the brass scale, (standard) the chain had been laid off, 
as also with what weight it was precisely equal to 100 feet, I prefer abid¬ 
ing by the result of the comparisons with the brass scale, more especially as 
they were so numerous. 

27. Previously to commenting the measurement, the length of the rod 
1.2 was laid off seven times. A beam of wood with metal points, ground 
down to the 600th part of an inch was used. 43 Inches were taken and laid 
seven times by the method of dots, and arcs, making thus 301 inches. 
For greater accuracy studs of ivory had Lean let into the wood, on which 
the arcs could be drawn. The beam was compared a second time with 
the scale, after the stepping was concluded, and j the difference, if any, 
applied as a correction. The thermometer waa noted before and after the 
mean taken—the same of the comparator. When the arc, which cut the 
line of division on the ivory scale—did not happen to be in the line of steps, 
an equation was applied by dividing the square of the deviation, by twice 
the length of the step, (eighty-six inches). The following table will shew 
the result of these seven comparisons. As determined by the division on the 
ivory scale, forming the determination of the 301 inches, and when they 
are reduced to the same state of the comparator, (the ratio of reduction 
being 1 to 2-125) the differences do not appear great except in one case, 
that of the 26, which may I think for this reason be rejected, particularly as 

o 

the great and sudden rise of temperature, (15) during the operation, induce 
an apprehension, that the brass scale might not have answered to the mean 
state, and that therefore, the redaction for temperature has been overrated. 



246 


Am account on ffii 


Indeed if wesoppoae tkiato have been the case, this determination will b« 
found to agree witii the others as well as can he expected. 


Date. 

Thermometer. 

...... . 

Zqomtio n 
m 301 in. 
4ttA o/an 

EfNCtiM 
of 9mm. 

Dnittion 
from Hue 
tfitejM. 

Otmvti 
im 0 
30V M. 

Rsdmood 

0 

to it. 

C&mj 

moot. 

Reiocoi 

to 1817. 

Before | After. I Item. 

inch.’ 

1818, Jan. 23 

24 

25 

es 

27 

60 

43 

64 3 

238 

58 

47 

62 

257 

59 

45 

W* 
66 
4*1-5 
24'8 
34-2 

+•*037 

+•211 

+ooi 

—•048 

+*64 

+*437 

+■34# 

+•035 

+«U 

+<K» 

+•037 

+•028 

+•024 

+040 

+■0*8 

+028 

18-01 

1578 

MOO 

16*083 

16828. 

15*643 

15-800 

16047 
16 028 
16*133 
16034 

MOW 

16161 

18146 

1238 

1366 

list 

1287 

1363 

1157 

1088 

16062 

•130 

•MO 

■083 

•MO 

•122 

•063 

| Mean, rejecting that of the 

1217 

16002 


The extreme difference of the 6 is *068 division or *017 inch, on 301 
inches. 


28. The operations by which the lengths of the other three rads ware, 
determined, cannot be made so clear as the preceding for want of divisions 
on the ivory scale, which at this stage of the business had only been attach¬ 
ed to the rod 1.3. The detail will therefore be rather more summary, the rod 
marked 2.3 was measured twice, the steps being made on the ivory studs. 
The loigjli of the rods' define at one etkdtbv. the brass edge, at the other 
by an arc drawn on ivory was. 

Inch**. 

300*9601 
*9413 


Mean, 300*9507 

29. The two rods were now compared with each other. Being tied 
firmly with pieces of wood of the same thickness between them, they were 


1173 

1168 

1170 
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laid on five timbers ffami aacsadiugiy true, and supported «Msb on two 
stands. They were I has warned b/khe wires of both the rods. The ends 
of the apparatus wews towards each other, and to be sure that these corres¬ 
ponded aT. square was-applied to the cheek of one rod, and die languette 


of die other poshed oat to rtfeet it 

The Nonius read off was,.. 3*90 

Reversed it waa^.... 3-93 

Jack** 

■Mean,. 3-865 349 

Equation of rod,*—«.. 004 


345 


Bv this quantity the tod 1 8 , was in advance of 2.3. Now an are of 
43iMchesradns ) descnbed<kMnapointin2.3,Mioit 0088<ttthe/raridefining 
900 WHfl I ota, out lit at the dttiaiM 14*108; dddiHg the quantity above 
given, 345 inches—1-380 divisions, we get 15786, which is the point where 
the arc would have cut, had the Other ends of tile rods hem placed even. 

Now let ed be the line Id ahteWthe centre of the arc /acwas found: 
Let c g be the line of divisions or 1.2, and a the point which formed the 
limit of 900-942 inches. 

me (Measured, 42 inches. 

And e d ditto, S-04 


* TntWli of tbc rodi wore net qnite parallel to tkir wi»; tkr eitot »w found, ud tkia i US 
raerection Sue to it. 
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From the date, and the radius, 43 indies, we get, 

fd = -104839 

fe ~ -10021 


Consequently e d = <0463 

Now a was the mark of 300*9419 inches. 


Therefore a 6 or c was, 300-8956 or on 1.2—15*758 
Add, 1044 = -444 

lathee. 

Consequently, 301*0000 « to 16*202 divisions. 

30. A saeoNB comparison was made, in which arcs were drawn- from 
both rods, and great care taken: the result, which to avoid prolixity it is 
not thought necessary to detail, was that the 301 inches, on 2.3 corres¬ 


ponded with the divirion,.. 16-118. 

By the preceding, -2Q2 


Mean, 16-160 Comp. 1170 

b measures on U, 16*092 L2U 


Mean of 8, 16-109 1203 


The difference of the above results when reduced to the same state of 
the comparator, is only *009 inches. From the mean, we also get the length 





Hhm'CAVA MOUNTAINS. 


949 


of the 2J fod^ ** Ww fy Vf mask, before noticed 300^Sfi 
Comparator 1203. 

31. The remaining two rods were now compared with tlreso, for 
wdiich purpose they were alL four placed together, L2 and 2.3, being on 
the outside of the other two. Two arcs were described with a radius of 
43 inches from centres in the prolongation of the line of the divisions, 
parallel to the axis of the outer -rods. Both' arcs sprang from the same 
points on 2.3, i. e. the line marking the limit of 300*966 inches; Com¬ 
parator 1203: with the several measures, accurately determined, were 
calculated the places where a line perpendicular to the axis of the 2.3 
rods, and drawn through this point, would eut them. The distance of 
this imaginary line from certain points on the ivory scales of the rods, 
was also found. This line cut No. US at the division, 15*60 


Add languette, 564 
16*164 

Now the mark of the 301 was, . 16*109 

Excsw above 301 inetaff, . -055 = 011 in. 

Comparator being 1203. 

But it has been seen, that this fine limited on 2.3 the 300*966 inches. 
Comparator J30S. On 1.9 ... 30J<>14 


Difference, *048 

The error, occasioned by the want of parallelism of the rods. Tfca 
requires an equation for the intermediate rods, and it is easily found, 
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proportional to the distance of tbeir axis, or rather -of'tfih line of dhMoor 
parallel to their axis. 

Off the 3.4 rods, this imagifttfry line w«s found to be Mm fbe L9 *xc 
3665 inches^ 1 *466 divisions. These Ore intersected at. 



f.8 

IS 


0035 

8114 

Add, 

1*466 

0681 

The defining line intersected at, 

1-501 

1196 


The mean of these which only differ d304tftdj fe 1*483, the dftfaum te 
Wmeh, tRehimginary line woifid cut 3.4. Btol this requires a ew ree mm as 
above indicated, which is footfd to be neu^ 03l inch. Now thfc length 
of !L3 as defined by this line was, 300*966 

Add, ^ + -03! 

300*997 

Deduct laqguetit; *141 

Length of rod as define^ 3061856 

By the division, J *493 CotnpartrtW' bring ISOS 

32. In the same manritTWas the length of 4.5, found to be (as limited 
hjf'a certain mafk) 300*019 nftfaen The dUbfene of the deter «*n »- 
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lion from tit two.arcs was -only ’00ainches. The rods of each pair,'were 
now placed interlocking as they would'-he in the.measurement. In the pair. 
1.8—8.3 it Was faundthat the line on2.3 which was most convenient for 
comparing with the Nonius, was *707 short of the mark, defining the limit' 
of 300*960inches. This line therefore marked the extent of300*259 inches; 
again the 301 inches being marked in Ji2 by the division 16*109, it is evi¬ 
dent that the division 16 marked the termination of 301 — =* 300-973 

inches. Adding these, 300*973 

300*259 


The sum is 601 *232 which is therefore the value of this pair 
of rods when placed interlocking, and the zero mark of 2.3 corresponding 
with the 16*000 division of 1,2. To find the division corresponding to 600 
indies, or 50 feet, deduct 1*232 inches = 4*928 divisions, which gives us 
11*072, also the 11th division answers to 599*982 inches. 

33. Foe the other pair it was found that the zero line of 1.5 v. <l- 1*9-17 
from the mark, forming the limit of 300*917 inches. The zero line there¬ 
fore was the measure of 298*970 inches. Now on the 3.4 rod it has been 
seen, that the division 1*493 marked the extent of 300*856 inches, the firs! 
division therefore marked, 300*979 

298*970 
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Sum, 599*949 
3 S 
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When therefore the cere line of 4*5 considered with the first division of 
3-4, the length of the pair was 599*949, and if the division corresponding to 
000 inches or fifty feet be required, we hose 1*000—0514-4=796 division. 
The comparator being at 190*. 

54. The preceding operations were all performed previously to the com¬ 
mencement of the measurement. There was also a comparison made with 
the chain, at the same time, but for a clearer view of the subject it will be 
better here to go on, and give an account of other determinations of the 
length of the rods made during the measurement of the base from the brass 
scale. There were in all 8—in 3 of which the four rods were placed 
together, and the stepping made at once for all 4. In the other 9, only 
the pair 3.4 and 4.5 was measured, but we oan easily from those determina¬ 
tions deduce the length of ail four, by means of comparisons made between 
tlte two pair*. These it will be proper to notice first. 

35. The pair 3.4—4J5 had a similar ivory scale, as that, of 1.2—2.3 
that is to say divided into quarter inches, and each of those into tenths. 
During the measurement however it broke, and got loose, and it became 
necessary to apply another. The first point is then to determine the cor¬ 
respondence of the two scales, which may be done from the following 
double readings. 


CUSwto. 

720 

Heir Boat*. 

•315 

740 

•330 

728 

•310 

•570 

•240 



HaUun Momniow. 
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•633 

•263 

•785 

•315 

•720 

•309 

*670 

•295 

•740 

•319 

*595 

•250 

•710 

•313 

•723 

*315 

•725 

•313 

*700 

*300 

•470 

•220 

•730 

*335 

16)10-999 

4-741 

•681 Answers to 296 


The value of th c d i w n i o sB on the new scale is *054. 

36. Two comparisons of the pairs were made by substituting them 


between two fixed points. 

By tiic first the following result was obtained 

1.2—2.3 


3.4—4.5 


Inches. 

ladua. 

Languette, ~ = 

II 

>£• 

Cja 

03 

Languette, =‘305 

From fixed point. 

•060 

From fixed point, •079 


•513 

•384 


Thus the pair 1.2—2.3 was less than 3.4—£5 by *129 inches. 
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I 


l.i-SJ I.4-4J 

Wrw £mI«. 

The Nonii marked, 0-663 and 0-309 
Now -129 inch=divisions, -516 

Consequently,..,......... 1-179 corresponds to 0-309 New Scale. 

The other comparison winch was made as bcfose noticed, after the 
straightening of the rods gave as tfcpresult. 

1.2—2.3 3.4—4.5 

Old Scale, flaw Saalt. 

1«S15 0-470 0-220 

Now from the operations formerly detailed, it was found that the corres¬ 
pondence of the Nonii was as follows; 

1.2—2.3 3.4—4.5 

1-072 796 Old Scale. 

These three expressed in the 3 scales will stand as follows: 


U—2.3 

3.4—4.5 


Old Seal*. New Seal*. 

1-179 

0-709 0-309 

1-315 

0-470 0-220 

1-072 

0-796 0-339 

i, 1189 

0-658 0-289 


37. Having thus established die relations which the several scales bear 
to each other, we can from the length of one pair deduce that of the 
other, and consequently of all four rods. The following table shows the 
resulting length as deduced from the several operations performed with the 
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hnas scale. They are all reduced to one certain division ef ibe ivory 

IJ-fJ S.4-4.5 

Old Seal*. N«r Seale, 

scales that is to 1-300 0-547 or 0-237. 


A 


Length of the Rods. 



The extreme difference in the above, as reduced to the same state of the 
comparator, is only -147 inch, on 100 feet, or -012 feet. Half this quantity 
or -006 feet, may be taken as the extreme probable error on the mean result, 
that is — of the whole or on the base 1.2 foot 


38. In making the comparisons with the chain, the latter was placed 
upon boards, supported by the rod-stands; a draw post of 5 feet in length, 
driven firmly into the ground, held it at one end; at the other it was stretched 
by a weight attached to a rope, passing over a pully in the weigh post 


» these twe operation, the pain were meal wed together, the quantities inserted in the column 
ire lu!f the length found for the 4 rods* 

8 T 
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Derides these two, there were other two posts driven firmly into the 
ground, on which the brass registers were set, and by means of the slider 
with the fine line, the length of the chain could be accurately laid ot 
The stands were first put accurately in the same plane by means of the 
small cross of wood, and the boning telescope, and any deviation which was 
afterwards observed, owing either to their slides having slipped of to any 
Unevenness in the boards, was corrected by means «f thin wedges placed 
underneath the chain. The links being 5 feet long, however were the less 
liable.to accomodate themselves to the trifling inequalities of the boards. 

3D. Bkinc laid accurately it was thought advisable to observe its «m- 
traction and expansion, and whether it agreed with the indicationsof tqe 
thermometer, allowing fi>r its change of length according to the known law. 
Thus being stretched by a weight of 16 lbs. and the registers set, the mean of 
4 thermometers was 58-6: on the temperature, rising to 69‘3, as shewn by 
the mean ol the same thermometers, it was found that it overshot the regis¬ 
ters or had expanded -073 inches. 

Now the expansion of a steel chain was (bund by Colonel Mudge’s ex¬ 
periment, to be very nearly the same as given in General Roy’s table, in the 
1st Vol. Trigonometrical Survey. This is 0075 inches for every I of 
Fahrenheit on 100 feet. 

Now, 0075 X 107 = 080 inch. 

Observed expansion — 073 


Error, 007 
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Whin fl te tnoperatare had sunk to 58*0 as shewn by the font thtabo* 
ttchen, it wawimnd that it had contracted -097 

Maw, •0075 X 11*3 = -085 
Observed, -097 

•012 Error. 

Again the' registers being set when the temperature was 579, it was 
found next morning to have contracted *1625 inch. The temperature 
had fallen to 38-3. 

Now, 57 — 9 — 38 3 = 19-6 and 0075 X 19-6 = -147 

Observed, *162 

•015 Error. 

40. The register* being now firmly fixed and ttae chain stretched with 
the small weight, it was proposed by means of it, to determine the distance 
of them. For this purpose tile quantity which the chain exceeded, or fell 
short of them, with the temperature as given by the four thermometers, 
was notieed from time to time. The chain is said in Mr. Tboughton’s 

o 

letter, to have been exactly 109 feet in the temperature of 55. It was 
therefore reduced to this temperature. The Mowing table, will shew the 
result: 


Mean of 4 Therwe—Mtfc 

800 X 

fcfmiw fit. 

•187 

*HIM— cr 

— 125 

gjiwi rtwt 
•062 

662 

X 

•084 

— 

•015 

•069 

38-2 

— 

•126 

— 

•172 

•046 

38-5 

— 

•124 

— 

•191 

•067 

381 

— 

•125 

— 

•180 

•055 






■069 



258 


An account or the 


The bran registers are therefore distant by the mean of these tri¬ 
als, .1900060 inches; 

Deduct* error of chain, 013 


1900056 

As compared with the chain reduced to 55,and stretched by a weight of 
19 lbs. avoirdupois 


When 19 lbs. additional were put on, the distance of the registers was as 
fellows l 


Meu of 4 Thermometers. 

• 

Redaction to 55. 

Drtuoe of rtgreton wo—ding chain. 

Bum •)»<>• MO (hc 

381 

'125 

•165 

040 

38(3 

•125 

•162 

•037 

58 0 

<022 

•000 

■022 


Mean, 033 

Deduct, 013 

Distance of the register, 1200090 
The distance therefore is 1200090 inches, as measured by the chain: 
reduced to the same temperature of 55, and stretched by a weight of 38 lbs. 
the difference is <027 inch, or 002 feet, on 100 — g— 

41. The rods were now substituted for the chain between the registers. 
Pine brass wires were stretched across at right angles, at the register marks 

* OccisiniEo hy the irreguluitiei et the uhle as which it wm stretched. This equation was 
calculated. 
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to limit the length on the rods. The several verniers and scales twng 
read off or measured were os follows .- 


Order in which the rods were placed, 4.5 3.4 2,3 

1.2 

The rod 1.2, overshot the brass wire or register mark, by *134 

The rod 4.5, bv ... 

. *812 

Total overshot, . 

+ *946 

Deduct from languettc or distance between 3.4 & 2.3, 

1-011 

Rods fall short of register, . 

. *065 inch. 


«•*-*» 3 . 4 - 4 * 

The Norm were,. 0-855 — 0-560 

Zero divisions,. 1-300 inch. 0*547 

0*445 = 111 =0*033 
•008 

*119 

Ip the Nonii had marked T300 and 0-547, the rods 


lnrhn. 

would have been, . *119 longer. 

Deduct above deficiency, .. *065 

Rods longer than registers, . *054 


Inch**. 

Now the registers it has been seen, were a part 1200-047 as measured 
by the chain at 55, and stretched by a weight of 19 lbs. or 1200*020 as 

3 U 
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stretched by 28 lbs. Supposing what is mast probable, that the length of 
the chain was adjusted from the standard brass scale, when at the Mine 

o o a 

temperature of 55, we gei its length in 62 = 100 feet-•01237 X 

Feel, Inches, Inch's. 

100 — 037 = 1199*013, and the distance of the registers consequently 
1199•96 inches, that is supposing the chain stretched by a weight of 19 lbs. 

Inches. 

But the rods it has been seen exceed the registers by ‘054. Their length 

inilieit, 

will therefore be 1200014. Comparator being 1093. This operation was 
performed before commencing (lie measurement. 

42. Thk second comparison was made on the 8th February. The 
register beads bad remained fixed in the same position in which the former 
comparison had been made, although there was no reason for suspecting 
any derangement, yet it was thought proper to verify them, and by a mean 
of several comparisons, their distance was found, the chain being reduced 

o 

to 55, and stretched by weights of, 14 lbs. 28 lbs. 

1200072 1200-036 

The rods were tiicn substituted between the registers over the zero 
lines, of which silk threads were stretched at right angles, to the axis of 

Inches. 

the rods, and the rods were found to be less than the registers, *174. 

1S-*J (14-4.4 

Now the Nonii were,.... 0*703 & 0 303 

Zero divisions,........... 1 -300 0-237 


Inches. Inrhes. 

—*597= *149 — 0066* = *036 

IiilIich. 

The sum of these is.*185 


4 Tut. dirislom of tbii Nouiiia were n wu brine nuihd, ruclumed ia a icieuc order. 
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With the Nmii therefore at, 1300 & 0-837, these rods would have 

Inrhei.. 

exceeded the registers, by -Oil. 

The comparator was, 1171 at commencement, 94 at conclusion, mean, 1183. 


Inche*. 

The distance of the registers has been found l'iOO-072 as measured by 

o 

the chain, reduced to 55 and stretched by a weight of 14 lbs. or by one of 

0 

28 lbs. 1200-036: making the reduction to 62 on the same principle as 
before, these become 1199*985 & 1199-949; and adding the excess of 
the rods,. >011 >011 


We have, 1199-996 1199-960 

as the length of the rods, when the Nonii marked 1-300 & 0-237, and the 
comparator 1183, 


43. Thus the length of the rods 

/nchea. 

was by one operation, .. 1200-011 & 1199-987 Comp. 1093 


By the other,. 

•996 

•960 

1183 

Mean. 

1300*005 

1199-974 

1138 

The mean of the comparisons 




with the brass scale,... 

1200-049 


. 1141 

Difference, ... 

D44 




This difference would produce on the whole base an effect of -8 ft. 
But 1 have the less hesitation in rejecting the results of the comparison 










262 


An account or the 


with the chain, as I am ignorant in what temperature it had been ad¬ 
justed, with the brass standard. And I think the difference ef its length 
with different weights, (the maker having omitted to state with what 
weight it had been found to be exactly 100 feet) affords another, and a 
valid reason for adhering to tire brass scale in preference. It is however 
satisfactory to observe that the difference of two determinations so entire¬ 
ly independant of each other, does not amount to I foot on a distance of 
4 miles. 


44. It now only remains to give the several reductions of the base, 
and from the details to conclude the real length as reduced to the level of 

o 

tire sea, and a temperature of 62. 

Feet. Feet. 

First 2l7j sets of rods X 100-0041 = 21,750-9 
Deducted over lapped, . 17-6 

21,733-3 


The sum of all the Comparators is, 460-920 
1141x317-332x2 — 495-950 


Difference, 35-030 

-X-95 

2 -1.4 


= 16-640 21,731-9 


Sum of reductions by horizontal line, . 2-6 

21,729-3 

Sum of 8th column, .. *8 


Carried forward, 


21,729-1 
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Brought forward, 21,729*1 

The ram of the Norton 2.9* 176*022 

The number of the pain was 219 
which being multiplied by 1*300 


the zero division give*, . 

284*7 


The difference, .. 

108*7 

Inches. 

- C47.7 Q 


4 


The Nonii of 3.4—4.5 aid scale. 


= 54*722 

No. of rads — 81 X *547 the zero, . 


. 41*307 



10-415 



-1-12 ==. 0* 

4 

New scale, . 


. 44*404 

135 oairs X*23V *he zero. „. 


. 31*995 



9*409 x *054 -r* » = 0-4 



21,726*2 

The languettes of 1.2— 

-2.3 

1709 7 4 X 14*6 


3.4—4.5 1939 0 0 X 16*4 

21,757*2 

Reduction to level of the sea, . 2*4 


Imngthoffhfe base reduced to level of the sea and temperature o2, 21,754*8 
VOL. xiv. 3 X 
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The last i eduction is the only one which requires any explanation. 
The difference of level of the stations of Zephyr Hell and BelvMe y was 
found from the peak Surkunda to be .... 1922 feet, 


Zephyr Hall above Newada, .. 492 

Nevada above Belville, ... 1430 


Nevada above •south extremity base, .... 186 

1244 above Belville . 

169 

986 by Bar. obs. 

Middle part of base above sea,. 2303 

From this with the radius of the spheriod for laL SO 17 —(The 
latitude of the middle point of the base) =*20,903'416 feet, the above 
correction has been calculated by the usual formula. 

where B means the measured base, 

C-corrected, 

h Tiie height above the level of the sea, 
r Tiie radius of tiie spheroid. 


South extremity of base half difference, 

level of 2 extremity of base,. 

Belville above level of the sea,. 


- T 'sovidept that the fust term * is sufficient for practical purposes. 
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T. Haying finished on the 2 of March, the measurement of the base 
I proceeded immediately to fix on stations for deducing from ittlie length 
of one of the principal lines, the distance of Surkanda and C'handpur 
peaks. That listancr as finally determined, was found to be 225582 feet, 
and their elevation above the Doab respectively. 8258 and 7548 feet 

To connect these distant points by establishing stations between, I found 
a very arduous task, and the difficulties I had to contend with, were so great, 
that the last or 15th station was not finished till the 14th of May, 

2. On fits propei disposition of such a Ctiaugulatfon, as much as 
on the measurement of the base, depends the accuracy of the final result 
It has been gpen as a rule- to chocs* the triangles, as nearly equilateral 
as possible, and this is no doubt proper, when ttie correctness of each 
point may be- equally desirable. But, as it is difficult to find stations 
so ooiRsnientl^ situated, and as the aeries generally is mi aired u. con¬ 
tinue only in one direction, it seem allowable to admit of small angles, 
when, uc principal link of the chain depends on them. 

3 . In enquiring what may be theqffhbdble error in tile distance finally 

deduced from.this triangulation, we Have to cbnnder first the probable 
error ot the base, and secondly the errors of the angles arising from the 
want of power inbhe instrument, or ability in the observer. The former 
I have stated ably not exceeding two feet The angular instrument 

has been, already described. It is no doubt a very fine one. With a teles- 
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cope of great magnifying power, and verniers reading to 5 it does appear, 
but a fair supposition, that angles could be observed to that degree of 
accuracy. The divisions are however on brass, which renders them difficult 
to read with certainty. However judging from the extreme error in the 
sum of the three angles, mid supposing it to be the same way on every angle 

ti 

of the three, we shall get 7 as the extreme possible error ol. eaen angle. 
Now if we take an equilateral triangle, (not toe favorable a supposition), 
we shall find that this error on each of the two angles used in .concluding 
the new side, and supposing them to he in the most unfavorable sense, 
would only affect the result by j— jpart of the whole. But even ia a few 
triangles, this error ought in a great measure to correct itself, so as to pre¬ 
vent the error increasing in the ratio of the number of the triangles. 

4. Now the closing station is brought in at the 14th triangle, and if all 
those that only answer as checks be rejected, it will be but the 10th in 
order. This would tppear to be a sufficient warrant against any great ac¬ 
cumulation of error, but I have as a check chosen to follow out the result by 
other series. The 35th figure, furnishes the 3d value of the distance of 
the two principal stations Surkanda and Chandpur; the mean of the three 
values, is taken for the foundation of the large triangulation. Those after 
the 35th, are meant from some of the preceding results, to deduce the dis¬ 
tances of tlie intermediate statioAs o f the great triangulation, and in one 
case, by means of a concluded angle. But this result is checked again by 
one of the great triangles. 
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5 . None of the angles on the sine of which any connecting side 
depends ; s less than 40, except in one triangle, (the 15th) End in this the 
angle is 16,but from thisavery short side of 17,000 feet only is concluded, 
as part of a longer side of 58,000, from which the series was to continue. 
The reason of requiring this small side, (the distance of the 12th and 13th 
stations), was an inability to distinguish the 13th station from the 10th. 

1 was therefore obliged to make a quadrilateral of the 10th, 11 tli, 12th and 
13lh. The distance of the 11th and 13th is checked by 2 other quadri¬ 
laterals, in which other stations were substituted for the 12th. I have 
numbered these in the order of the triangles. This method of deducing 
a side, from the known angles and all the sides, but one or Uvo, of a 4, 5, 
or 6, sided figure is very convenient, and I think equally satisfactory, as 
the more direct one of a triangle. I have therefore not hesitated to employ 
it, as in the figures marked 23, 26, 28, 31, 33 . 

6. What follows consists of,—first, a detail of the angles observed at 
each station with an account of the stations, and the reductions to the 
centre where required, fo this, I have subjoined a table of the angles 
reduced and arranged in triangles or quadrilaterals, with all the logarithms, 
necessary for their verification. It would appear to he affecting an accu¬ 
racy, of which operations (conducted with such limited means as oure), 
are not susceptible, to have used more than 6 figure* of logarithms. In 
fact on an angle of 60, an error of 7 would produce an alteration of 8, 
in the 6th figures of the sine. And on a line of 21,000 feet, the error 
of two feet, which I suppose possible, might alter the logarithm 1 in the 
5th place. So that 6 figures appear to be more than sutficient The 

3 Y 
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known sides uf the triangles arc always on the third or Iasi line. The 

heading of the columns is sufficiently intelligible. Some triangles are 

resolved by cosines, for instance, when 2 sides and 3 angles arc given, 

0 

those angles being very acute, that is less than 30. In resolving 4 sided 
figures, the general method that has been Mowed is to drew parallels 
to Am 1 on k n own sides—by which means 2 triangles are obtained, 
in which all 3 angles are given, and one side. In resolving a 5'or 6 
sided figure I have preferred, letting fall perpendiculars, from each of 
the angular points ok the unknown side, and calculating the several sides 
or pieces, intercepted by these perpendiculars. But from the paper itself 
it will be euffidenUy clear, how each result is obtained, and from the 
full detail that is given, it will be an easy task to detect any mistakes 
that may have been made. 
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Detail of the Angles of the Triangulation founded on the measured Base. 


In the following there has been no selection nor rejection, but where 
it was quite evident, that the wrong object had been bisected. There 
are three columns, one for the various readings on the same point of the 
limb, the other for the various means of these, and a third for the true 
or correct angle. 


lit StatiM, Southern Extremity of tie Base. 
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td Station Nevada, —Continued. 




Readmit on *«mJ 
point of Limb. 

Readings on dif-\ 
ferent point, j 

Mean or correct 
value of the 
Jfr/e. 

1 

l Northern extremity of the base and Nahtpani, 

° i n 

22 17 58-5 . 
18 185 

0 • j 

22 18 07-5 
02.5 

O I H 

22 18 05 

4 

Mdha Biri and Nalapant, . 

74 03 46-* 

74 05 46-2 
49-4 

74 03 47 8 


3d Station, Zephyr Hull 


1. The base subtends, 


iiNetnadM rod southern extremity of tie base,. ■ 


3 Northern extremity of the bate and Naitfxtnl, 


4 Nevada and Nalpam, 


£0 

49 

587 




50 

12 5 

sd 



49 

688 

50 03 3 

50 

49 

47.7 





53 8 


4» 50*7 

50 

50 

00 0 




49 

52 7 


emu 

33 

36 

3(i 3 





26-3 





41 -2 

Si 

36 34 6 

33 

36 

463 





42 5 

S3 

36 4 1 4 

33 

36 

38 8 





475 





42-5 

32 

30 42-9 

96 

43 

im 





12 *5 





lfi‘2 

96 

rswm 

96 

43 

21.8 





25 0 

96 

41 24 0 




96 

1J \.iH 

180 

EE 

55 





51 3 





50 2 

180 

09 54-2 

180 

oo 

58-8 




10 

013 

1 180 



50 43 56 3 


32 Jfl 40-6 


88 45 13 3 


180 09 57-1 


4th Station, Nulaparl. 


Zephyr ifatfand northern extremity of the base, 

57 51 37.5 
425 
39-0 

57 51 40-0 
41-3 

57 51 406 

Se^ada and northern extremity of the base,.. 

57 59 57-5 

62 5 
606 

58 00 00 2 

57 59 58 5 

57 59 59 3 

Nevada and Milha Bvrt t ... 

SB Ob SI-2 
438 
485 

58 08 47 8 

68 08 42 0 



36 1 
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4th Station, NaUptini,—* Continued. 


Readingiomame Reading! on d\f- 
point of Limb. ferenl point. 


4 Mitha Bu i and Dudkiti station. 67 26 33*8 

37-5 


5 Duilhili and Mu>irimu station,.... ..I 51 32' 07-$ 

| 06-5 


35 2 67 26 35-5 

28 3 


6 Malii ana station and Sui kandu ,.... r. 47 53 20 

| 23-5 


7 Tank and Dudkilt station,... 

8 Tank and Dhairaj Dun , .... 

9 Bhadi itj aud Dudhilt station,. 


IOj Bhadrqj and MuHrana station,. 61 17 413 

44 


lank and Mai }r ana station, v 


51 JJC 07 0 
11-2 


JO-2 47 53 21-2 
22 5 


9 45 33 8 
37-5 

35 5 9 45 35 6 


42 5 61 17 426 


66 44 40 
66 59 04-1 
6*46 35-6 


61 17 42-6 
118 16 47 


61 h Station, Mitha Riri. 



1 

1 Duilhili station and Nalapant ,. 

| 


50 0* 59-4 

55 05 01-0 

50 05 08'8 

02 56 * 

55 05 0*-5 


2 Rhadioj and Nahtpani, . 


72 45 51 3 

7* 45 557 

3 Timli and Bhtldrui Dun. .. 


44 00 0 

85 18 52 4 

85 18 48 I 

4 'Wiadrqj and Du. hilt station, (1 from J). 

biNalapuHt and 6tasiruna station,. 

M 59 050 

43-8 

18 40 547 
25 85 04-4 

1 

6' Wiailrifi and Masirana rtation,. 

7\ftuLipani and Tmti y (2 from 3). 

03-7 

26 35 Q4 4 

1 

48 08 497 
158 01 45-8 


3 Z 


VOL. XIV. 

























STS 


An account of tiii 


7tb Staton, Northern Eatremltjr of the Bue. 



1 1 Tank and Bhadrtj Dun i . 

I 

sjTenk nod Barit leg staff, ... 

sjTank and Bkadrqj-Jamaar,... 

4jTank and Surkanda, . 

5-jiUadra; Din and C’kmdpir,., 

fij Btrirai flag staff and Cluuidpir t 

12 Bairat fort and Bhmbvj Din,.. 

T V'kuHtlp’a and Surkanda, . 

gjC’tani^urand Chur, .. 


41 25 45 


41 25 46-i 

44 



54 

41 25 47 7 


St 21 55 

41 25 450 

61 31 54-3 

5*5 

61 21 63.7 


fit IS 02 7 

Cl 21 55 

ec IS 05-6 

tH'5 




18 28 27 5 

18 28 30 3 

68 52 IB 5 

33 6 

58 52 44 8 

45 

68 52 47 8 


48 56 SB-5 

42-5 

48 56 36-0 

07-5 

48 56 38 5 


2-1 

335 

19 56 07*8 


SI 50 07 

01 50 00-8 

14 08 20 5 

40 51 3 

14 08 26 5 

14 08 34 5 

Sfi 

425 
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Oth or Mutirana Station. 


1 Nafapaui and Surkanda. . 02 03 23 

24 3 
Mi 

2 Nalapani m .nd Duilhilf station,.... 77 37 40 

32* 

3 Nubtpani and Bhadruj-Jounpur, . 110 13 26 

4 Nalajtuni a.id tank,. 36 03 0(> - 2 

f> Dudhili station and Bhadraj-Jutvipur, . 41 13 '30 8 

6 Wiadjty-Jyunpur »ik! tank,. 81 10 l0’8 


10th Station. Surlnndtt. 




1 Bhadrai Dun and Mutirana station,. 03 37 35 

1 . * 2 5 

2 Bhcutraj Dun and Bairdt staff,.] Cl 14 52 5 

* 68 

3 fthudrai Dun and Bav ut Math, . 67 26 55 

| 60 

4'Mmtrttrta station ajuJ Bair it flag staff,. 154 5*2 27*5 

- 30-5 

.* Beirut flag staff and Bhadraj Dim old station, 50 30 112 

_]__I_ 


03 37 33 8 
61 U *5 3 
67 2ft *7-5 
154 52 29 
69 39 11 


12th Dudhili Stat’.rn. 


1 Mitha Dai and Nalapuni, . 

47 10 47 5 

1 47 10 50 6 


43 7 

1 » 57 nfi-J 

2 Mtfha llfit ard tank,. 

9 57 26 3 


3 A ’u/fipuni and Bhaut oj Dun , ... 

138 24 45 

13b 24 50-3 


65 

| 138 24 50 


138 it 53 7 



47-4 

138 24 50 6 
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12th DidUS Station,—Continued. 


(ij \lushunu station and Bhadrtij Din,. 


Readings on stunt 
print of Limb. 

Readings on dif- ^ 
ferent print. 

0 * it 

57 08 08-8 

0 . M 

12*5 

57 08 10 6 

50 29 01-a 

25-0 

28 52-7 
171 00 20 

12 0 

81 16 3S-7 
4I2 

1 

81 16 40 0 


81 46 30-0 


BO 28 57 4 

m 08 12") 

81 16 35 


1 3th Station, Bhudruj Din. 



14th Station, Bhadraj-Junvar. 
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15th Station, Balrut Fort. 




/at .7 irngt on tame 
point of Limb . 

Readmit on dif¬ 
ferent point. 

"1 

1 

Bkadrqj-Jonapur and Bhatlraj new itation,,. 

» i I. 

57 10 88 

12-5 

0 > a 

2 

Bhodrtfj-Jomtpur and Bhadraj old station, .. 

SB 11 33-8 


* 

BAadniMoatiywrand Timk, .. 

1 108 OS 01 3 

15 

8 08 17 5 

27’ 5 


4 

Btoir<[j-Jm 0 fir and Surkmuta, .... .. 


8 

Bktdrqj now station and Bhadroj old station. 

8 01 23-8' 


$ 

Bkedraj new station and Bkadrqj-Joiuuar,.. 

L 

76 08 16 3 
088 


7 

Bhadrqj new station and TimB, . 

60 56 51-3 
66-3 


a 

Btm+ 0 ) sli sultan awd Startedo.. 

63 08 18-8 


B 

Bhodroj Jo—tarte Jtmli, . 

44 Of t* 

12-5 


20 

Ckondpir and Unit, ... 1 

76 22 26-9 
lp-8 

1 

11 Qkandpormd burkanda y ...| 

177 25 10-7 

f 

—i 

1 

08 



Mrrm or correct 
\vatue of the 
i __ Angle. 

57 10 10-7 

59 11 .13 8 
108 08 08 1 


8 03 22 • 


2 01 23-8 
76 0* 18 « 

tO 55 53 8 

S 3 M IS J 

84 08 18 7 

75 22 22 7 
177 26 08-3 


18tl> Station, Bo kit Moth. 


1 1 

1 .BhoAroj-Jouaphr t Bhodrqj Dim new station, 

48 17 30 

25.8 


48 17 21-7 

J 

8| Bkmdnfj-Jmu^Ar ami Ohamdp* i\. 

t »5 

1 178 21 16 3 
i 30 


175 21 2: 3 

mBhoirqj Dio nowatadon and Ckmukur, ... 

. 1 *-» 

18ft 03 57.4 

04 11.3 


UB 04 04 4 


17th Station, C’kmdpur. 



66 48 ,2-5 


wmr.-r.2-d 


58 37 58 S 


m’WrW'W 


41 13 30 

■ 

KSDuH 


4 A 


you xnr, 
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Account of the Stations, at which the foregoing Angles were observed, 
and details necessary foi their reduction to the centre of the Station . 

The greatest pari ol these stations are either on rising grounds or on 
the summjls of peaks. Indeed there a»e but four out of 17, which are on 
the low grounds. The signals used were, in the Dun. and where other 
objects did not offer, pyramidal frames of wood covered with cloth These 
when projected on a dark ground, are very distinguishable, and can on 
account of the sharpness of their summits be intereected, with the greatest 
nicety, Their axis were set truly perpendicular by means of a plummet 
and wedges driven underneath them. This plummet was also made to 
coincide with the centre of the station, and the signal then fixed by driving 
in Btrong pickets to which it was lashed. For two stations, the northern 
and southern extremities of the base, a flag staff was used and after conclu¬ 
ding the angles in the Dan, this flag staff was erected at the connecting 
station in the Dun, in order that it might oe more distinguishable from the 
mountains. The other objects observed were various as wih be seen in the 
Mowing account of the stations. I shall give also the reduction of the 
observed angles, to the true, as referred to the centres of the several stations. 

1st Station, Southern Extremity of Base. 

A Large picket was driven in to mark this station. The signal was 
placet! immediately ever it as also the circle in oberving. There are 
therefore no reductions to be made. 
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2d Station, Nevada. 

The same as the first station, it is about 100 foot west or north-west 
of the Math or Hindu temple, near the village of that name, four miles 
south-east of Dehra. 


Sd Station, Zephyr Hall. 

The same as the two preceding. It is near the north-west corner of 
Captain Young’s Bungalow, on the Nalapanf hill, distinguished by the 
above name. 


4th Station, Nala pent. 

Tins is the site of the fort of that name, before which General 
Gillespie fell. The station is marked by a large picket (Plate 3, 
fig. 1 ). In observing, the circle was placed accurately over it The 
signal was also adjusted to it, but it happened that when observing at the 
Dudhilf station, the pyramidal frame having been blown down, I was 
compelled to take the angle on a tree dose to which the signal had been 
placed. It is a well defined object, and its stem is short and straight 
The distance of the station from it was determined to great nicety, by observ¬ 
ing the angle between them from Zephyr Hall, distant only one mile. 

This angle was, 0 16 25 
The angle at the north P. signal was, 96 45 

3d Angle, 88 58 35 Sine Ar. Co. 0 003 28 

Feet. 

Log.distancc of signals, — 5185 3 739 16 

Sine, 16 25 7 679 0! 

Distance of centre of station, from centre of tree, 26*1 - 1 421 45 
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Now at the centre of station, the angle between the tree, and the D id - 

o , 

M( signal was 137 50 the tree being to right of the latter. The distance 
of the signals is 53,064 feet. The reduction will then be; 

Log. 53,064 Ar. Co. 5-2752 
Sine, 137-50 9-8269 

Log. 26-4 1-4214 

Sine, 1 Ar. Co.,5-3145 

N 

Correction in seconds, 68-9 1-8380 additive in Asimutk 

5th StMtion, Mitha Bert. 

Marked by a picket as usual. No reductions. 9 u about three fur¬ 
longs S. E. of tiic village of that name, and net far off the road to 
Dehra from Sahfnspur. 

6th Station, the Tank . 

This station is on the road from SaMntpkr to Dehra. There is a tank 
surrounded by high banks, on the southern of which are several small white 
buildings erected, to commemorate Salts that have taken place. It is the 
eastern of these that marks the station. The place of observation is marked 
by a picket of the usual size. From Nalapant the proper object was not 
visible, being hid by a tree, I was therefore obliged to intersect another of 
these buildings, the distance of which I carefully determined. A plan of 
the station, shewing the relative position of the three points is given 
pinto 3, fig. 2. 

The distanoe of the western Sait, from the picket a* measured by a 
brass chain was found to be 68*1 feet, and of the eastern 7*3 feet 
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The angle which the formermle with NUttyani was found to be 155 
15, the latter bong to the right. The eastern was to the right of Ntdaptmf, 

o 

again 56 13. With these data, and the following distances we obtain 
the reductions. 

Reductions to Ventre, Distance 6*1 Feet, Longitude 90*7853. 


1 Pittance 

Stationt. \from centre 

| qf station* 

! 

Angle be¬ 
tween elati¬ 
on, Sr centre. 

Sine*. 

Reduction 

in 

Azimuth. 

Salapant , . 

Dudhiit station,. 

FV«. 

4-7301 

O , 

56 UL 

9 0196 

Ar. „ 

19 4 — 

MvSUT 

-7G94 

111 15 L. 

8-8004 

19-7 — 

Bhadrqj Dun, . 

Timt, . 

58-689 

•7685 

1S8 66 JL 

8-8808 

16-7 — 


■851* 

114 (4 L 

8-7SOS 

8 8 + 


88 316 

•8155 

81 47 L. 

9-9965 

151 — 


The reduction of the other Sati to the picket may he found thus: 

Log. Ar. Cq. 53*720 5*2699 

Sine, 155*15 9*6219 

log. 169. 8*3279 

5*3144 

271*7 8*4341 

i •• 

4 31*7 add reduction to ether Sati, 

Which is the angle subtended by the two Satis, 


t U 

19'4 sum is 4 51*7. 
at Nalapanf. 


7th. Station, Northern Extremity of Bait. 

Masked with a laige picket as usual. It is on the edge of the JZia- 
ptmna Nolo, about 400 yards north of the village of Ddmwata. Mo 
reductions. 

voj, xrr. 4 B 
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°*h SUtum, TimU. 

Tint nation is about one mile' op * Sttle more 8. W. of the village of 
that name, on a rising ground, * laigS picket as uUwd marks the spot. 

No reductions. 


9th or Masirana Station. 

Tins station is on a peak of the range which bounds the Dual to the 
north, shutting in the Aglar, one of the feeders of the Jumna. The point 
observed was a small pyramid of treles which had heen formerly created. 
"From 'Salapani , however this point "WBS not Observed, but a pillar that 
had been built on the occasion of a former visit. The stand of the circle 
was placed exactly under the summit of the pyramid. The distance of 
the pillar observed at Nalapani was 2.3 feet, and the angle which it form¬ 
ed with Nalapam was 159, the latter being to the left. This gives with 
the distance, 41-867 feet, the reduction is =* 4-1—additive in Azimuth. 
(Plate 3. fig. 3). 


lOf/i Station, Sarlcanda. 

Tins is ohe of the stations of the great triangulation, and it was for 
the determination of the'distance of this and the Ohandpur Rtation, that 
this triangulation was instituted. The point observed is the centre of a 
small Math or Hindu temple. The place of observation is a stone pillar, 
which is 14 feet from the rentre of the building. The centre forms an 
‘angle with Wa.'VmBM of 90, being'to the left, and consequently with the 
Masirtmd etathn an angle of 180. With these and the distances, the 
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mtadkmZaAtxadbre are found to tie 4^*7, forJVakipaa/^in Azimuth tf), 
HtdJbr the Matfnma sCatloxs 45i> 4ja Jnmnk-irX (Plate 3. fig. 4). 


11 fA Station, Bhaarqj-Jowipiir. 

This station is on a mountain of uatmpdr situated between the Aglctr 
and the Jumna, a wooden-temple with dmfical roof on the summit was the 
point observed, btitthe place of ofasei vutkm was on a stone pillar 9-5 feet 
from its centre. The angles which it foVmdd with the ddferam pome 
Intersected and tbdtr distances, as well as the reductions are given in tne 
following table. 


Reduction* fa Centre, Dutanee 9*5 Feet. 


SfeNwu. 

S£2 

tag*Mm. 

Angle be¬ 
tween stftfi- 
Midi centre. 

SkKt. 

Reduction 

jim. 

Azimuth. 

Mmhmm »UUob,... 

BmU fort, . 

liUtUUfO. . 

■fmiL 

«MM'4 

STOW 

38(48 

47141 


■* 

SI 30 L. 
4* 07 R. 
103 MR. 
109 34 R. 


mV- : 

3S-3 + 
«•# + 
Mlf 1 


Ifttk or DudhQi Station. 

This station is on a peak of the range to which Bhadrqj, Matfrana 
Mod Sdrhlffci stations belong. The point observed was a pillar which 
iiod. been previously erected, and itwas on this that the circle .was placed 
in observing. There are therefore no reductions. 


1 3th Station, Bhadrqj. 

This station is on the eastern summit of a well known peak. The 
drdaAtespiocod on the,pillar which was the point observed from the other 
■stations, oonssspieatly there are no reductions. To distinguish it from the 
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station of the great triangulation which is on the western summit, 1 h&ve 
called it the new station, and the othet the old, their distance winch will be 
useful was well determined from and from Bhadraj-Jornsar. 

14fA fitofcioa, Bhadrqj-Jounnar. 

This station is on the ascent to Bairdt fort .from Kalti. The place 
of observation is a pillar built in the centne qf a platform of loose stones, 
The .panels intersected from other Motions were the extrem comers of thi* 
platform. The plan (fig. 5) of the elation will shew how the reductions 
are obtained. 

The corner observed at Tirnli is the S. E. one; it is 9-6 feet from the 

0 < 

pillae, from which place it forms an angle of 103 38. These data with 
the distance 90,436, gives (he reduction at Titnli 21*4 -\- in Azimuth. From 
Bhadraj, two different comers were observed at different times. The first 
time the S. E. or middle one as it thence appeared. The angle which 
this forms with Bhadrty was found to be 29 04, which with the distance of 
Bhadrqj 38,607, and that of the corner from the pillar 9*6 feet, gives the 
reduction at Bhadraj 25*0—in Azimuth. The second time the extreme 
comers wore observed, which gives the place of the centre or middfopeioA 
Now from the diagram it may be seen that this point as viewed from 
Bhadraj, falls to right of the pillar *6 feet, which at that distance subtends 
i'l the reduction, in Asimuth it is — 


15fA Station. BahrM For* 

Tins is also one of the points of the great triangulation. The station is 
however different in the two triangulations, in the small one its the south cor- 
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net of the outer fort, in the large one, it is a pillar within the inner fort, the 
distance between these points has been determined accurately, h»ln g neoas . 
sary far the solution of some of the great triangles. The figure (fig. 6) will 
shew the relative positions, and distances of the several points. 


f I' HE P° mt observed was alihg staff at the comer of the bastion, but the 
circle could not be set up exactly in this point. It was placed on a pillar 
9-1 feet from it, which formed an untie of 83 25 with Bhadrq, the latter 
being to the right; with these data, and the distances, the following reduc¬ 
tions may be calculated. 


Reductioni to Centre, Distance 7H Beet. 


Statione. 

DUtmee 

from centre 
of iteliem. 

Ar. Co. of 
Logarithm. 

EBB 

Sines. 

Reduction 

in 

Azimuth. 


Poet. 


o , 


N 

tihadraj 04*'new itition,.. . 





10-0 + 

Madrq Die oM »t*lio». 

38*380 


tbitK 





14-0 + 

SurtmSm. . 





SiedrtQ.Jowuer, . 

19*131 
08-211 



*0952 

•7018 

60-9 + 
08-1 4- 

i>'haniipur y 

6-0078 

146 « R. 


16/A Station, Bairdt Math or Silgttr Stockade. 

Tm point observed was the centre of a small Math or temple about 
one mile Grom the fort, the following reductions are calculated. 

Reductions to Centre. 


Stetlom. 

Du lance 
from centre 
of itatiant. 

A . Co. of 
Logarithm. 

Angle be- 
tueen statt- 
ont Sc centre. 

Sines. 

~}?cducfto» 

in 

Azimuth. 

Bhodrqj-Jomnpir, . 

Feet. 

47141 

5-3266 

177 SB R. 


\4 + 

Bkodrqj Dim ,.. 

47-568 

•3228 

ISA 06 L. 

0-8411 

23 8 — 

C'hamdp&r . 

MWll 

•0452 

7 

0-0860 

02-2 — 


VOL. xiv. 4 C 























284 


A* Meem? of trs 


tTlA Station, Chandpdr Peak. 

This like Bhairaj, Surkanda, Bairat, is one of the stations of the grant 
tnangulation. It is a lofty mountain being derated above Sehdranpdr 
7548 feet The «bje<* observed was the centre of a atone temple. Th» 
distance and the relative situation of this building, and the pillar on which 
(he circle was placed, are shewn in tile figure. With the data these coo* 
tamed, and the distances, the following reductions ere calculated. 

Reduction to Centre. Distance 44 Feet. 


Station!. 

DUtmu 
from centre 
if HaOtiio. 

Ar. Co. of 
j Logarithm. 

Jnglt bo. 
(Been elati¬ 
on, SfpmUrt. 

Smei. 

Jtafactin 

in 

Bhndrqj Dun, . 

Bmrit, . 

$Ufdr Stochade r ... 

SmtmdM, ... 

t»L ' 

isssns 

Itt-lM 
M-StS 
00-111 
116 600 

earn 

■#o*5 

60078 

•0461 

46467 

JSfrQOi. 
1W 4&h 
146 17 R. 
137 11 R. 
146 45 R. 

9-6443 

•6339 

■7661 

•MO* 

•7390 

1 


From every station but Bairdt this point was observed, but from thel 
place it could not be dearly seen, being in a great measure hid by anothei 
building, which is shewn in the plan, (fig. 7). The distance between their 
centre measured on a perpendicular to the direction of the Bairdt station 
is5 a 3feet. This subtends at the distance of 98,212 feet ail angle 10*8, and 
this is the value of the reduction in Azimuth. It is + the true centre 
being to the right of the other aa seen from Bairdt 










Table of the Angles and Sides of the small Triangulation founded on the measured Bate of 

21,754-8 Feet. 
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The distance of the 4th aod td stntiema nppean by tUa triangle to be Sf 964*8 het By the pre cedin g H boa been fn on l to ho SI NTS feet. The Mean of the 
two resolta is 32 964*3 with which the following triangle is resolved. 
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179 59 47 8 
Error, 12 2 











































is qtndritfterml is resolved by drawing parallels Ip tie opposite adaa ffcwg1 1 >- tttli statist., by wbtqii the 9 Mlnwitw triangle* 
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17 ft IS3,«tl*0 5 093 1W 
I #f Ok- mail triangnlstkm. 





















Table of the Angles and Sides of the Great Triangulalion. 
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»OL XIV, 


A F 


A\Surkanda ,.| 63 41 38 63 41 28 j 388 188 

\BctmlU . | 57 55.31 | 57 55 11 I 934 398 











































Ntuntt of Slationt. 


S96 


In Accmnra or ths 




































Names qf Stations . 


Hu/uta Mountains. 



45 05 30 
106 46 lk 























































m 


A H ACCOUNT or THE 

















































Kama of Stations 



VOL. XIV. 












































Ifmrnn Suomi- 


An account on thi 




























































































































































HiMijjfiu,. Mopsttmhs, 


MS 



2.")4 542 
426 990 
297 535 
































304 


Am account ot tiis 
























































Hima'lava Mountains 


























































306 


Ajj account qs turn 













































Hima'lava Mountains 











































































































Himalaya Moumyaiks 





































Snowy Peaks—with Data ■ 

















































































Hika'lata Mountains. 

































Table of Differences of Level of the Priticip tl Stations and Peaks m the Gerhwal Survet/. 


310 


An account or thb 
























Snotiy Peuts—wn Sofa.—Coatliaad, 


Himalaya Mountains. 


311 



£ 

pm 

m 

s 

O 

5 ‘ 

Nf 

ft* 

o 

ct 

<ft 

S 

S» 

§ 

cT 

pp 

ft 

to 

w 

o> 

00 

*o 

3« 

8 

sf 

8 

tf 

M 

ft 

Jr 

" 

ft* 

00 

m 

*4 

V3 

I’ll 

ejn 

8 

e»- 

oT 

at 

3 

af 

to 

8 

r* 

m 

s 

00 

oT 

s 

to 

© 


00 

ft 

«r 

PM 

Si 

•ft 

0*f 

g 

rf 

tf 

H 

y 

4> 

•ft 

« 

tc 

© 

rj 

S 

n 

■ 


o 

OS 

g 

Yf 

8» 

-ft 

to 

Yt 

“1“ 

«o 

<£ 

Nf 

1 


■ 

| 

■ U 

sj- c 

5 

3 

to 

•ft 

n 

pm 

•ft 

8 

§ 

* 

s 

•ft 

8 

«o 

5? 

K- 
’ Ml 

" 

3» “ 

3» 

ft 

•ft 

Si 

r- 

•» 

K 

•ft 

o 

00 

1 

•ft 

n 

00 

co 

s 

•ft 

3* 

at 

at 

to 

o 

1 

I! 

s 

Ok 

s 

9 t 

a 

to 

to' 

« 

•o' 

•ft 

•» 

w 

>rt 

© 

3* 

a 

00 

g 

o 

* 

t}* 

ro 

« 

oT 

Ot 

«o . 

8 

0^ 

MV 

» 

» 

to 

O 

s 

ft 

•o 

b- 

i 

2? 

SI 

•M 

I 

*9 

GO 

(O 

VO 

% 

to 

© 

N 

00 

33 

n 

n 

to 

00‘ 


| 

8 

N 

8 

03 

1 


s 

3t 

to 

<0 


to 

•ft 

K 

N 

00 

*5 * 

^ 4 
Si 
_eg_ 

«W 

*>N 

■a 

o e» 

a 

a 

•o 


, *« 
mt 

s 

o» 

oo 

? 

et 

«0 

•3 

YJ* 

to 

8 

8 

3» 

ft 

•ft 

* 

n 

•o 

•3 

YJ* 

*4 

Oi 

•ft 

.w 3 

«o 

"00 

0 

00 

0< 

Si 

» 

1 

Ci 

31 

•ft 

ft* 

k 

h- 

ot 

w 

V 

o 

= 

S' 

•ft 

8 

pp 

31 

to 

3t 

ft 

C 

•o 

•ft 

ft 


s 

9 

?.s 

Si 

sg 

*3* 

- tc 

Q 

0 <W 

8 

« 

0» 

•0 

a 

© 

o 

3» 

8 

a 

e< 

„ ! 

•« 

s 

<N 

c 

31 

to 

QC 

O 

00 

3t 

30 

ot 

3* 

to 

NT 

O 

3* 

•ft 

•0 

8 

S 

3t 

S 

9* 

I 

■s* 

| 

£ 

1 

1 

«r 

<! 

V 

JM 

4* 

* 

q 


»KK||B 

«T 

* 

* 

* 

f j 

| 

Cl 

i 

1 

q 

*1 

£ 

• 

3 

e 

TB 

| 

J! 

i 

1 

q 

i 

•6 

S5 

1 

1 

£ 




pp 


_ 



“S~ 




4. K 


*OL. XIV. 









































































































































'312 



04 03 17 48*6 4 1* 31 | 8 866 79 108,436 1 5 035 17 T*901 96 7,979 




























































































Snowy Pea*!— with Datm. —CMtiiHd. 


tt«Aiun IfnnMii. 


3U 


*3 . 

Ill 

51 

K 

S 

of 

1 

sf 

*•< 

8 

8" 

l 

2 

2* 


« 

n 

* 

k' 

N 

8 

•l 

00 

s 

, 1 

1 

*T 


•f 

00 

•ft 

•ft 

m 

a| 

& 

8 

S 

00 

R 


Oft 

* 

* 

•0 

ft 


8 

M 

2 

s 

8 

11 

1 

•ft 

« 

•ft 

2 

5 

•«> 



]j 

Q •« 

| 

•ft 

•*> 

f 

*> 

QD 

• 

•» 

1 

CO 

•ft 

8 

sr 



K 

•ft 

N 

9ft 


1 

«W 

S 

«o 

•O 

n 

«o 

I 

5 


00 

00 

00 

00 

■ 

tj e 







*s 

o> 

o 

K 

8 

ft* 


3 

8 

s 

8 

8 


°w 

<N 

.»• 

ft 

•ft 

*1 

•<o 

•ft 

•0 

•ft 

s 

•ft 

8 

•ft 


*2 

5 

9 

•0 

■M 

•ft 

pft 


° o 

O 

© 

o 

O 

11 

•R 


ft 

** 

s 

8 

*5 

•ft 

a 

o. 

8 

fe 

« t*; 

*» 


« 

" 

«* 

i 

: 

M 

i 

i 

• 



as 

* 

fc 

o 

5 

i 

*« 

& 

1 

sj 

1 

«■ 

» 

1 

§ 

i 

4 



h 

1 

i 

1 

i 

«f 

1 

I 

1 

.a 

< 

•ft 

t> 1 








































314 


la mom* sir in 


The preceding determinations may be so arranged as to draw frotn 
Aon a very satisfactory mean valne for the height of any one of the moun¬ 
tain stations (the Chur) above that in. the plains, Belville : those that are 
nearest to each other, being supposed most correct as free from the uncer¬ 
tainty of refraction, and havings larger angles of elevation, and depression^, 
answering to equal differences of level. 


Thus, 


Again, 


Bairdt is above Bhadraj, ...... 

Fw. 

Chandpur above Ditto, . 


Ditto jnbove Bairdt, .. 

* * ■ »4 e.esu. 973 

By direct calculation,,.. 



Mean,. 963 

Surkanda is above Bhaxlraj ,.... 


Bairdt' above ditto, ... 


Surkanda above Bat rat.. ....... 


By direct calculation,.- .. 



Mean,. 1,677 

Chandpur above Bair At, ... 


Surkanda above Chandpur, 


By direct calculation,. —... 

.. 701 (1 Result), 
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iCWr above fUMmijmr, . . ... ... 

s,i as 

CMr dm Bnriti. 

CItandfmr above Bairdt, . 

M3 



- - 


€h& Above *, 

saw 


Jytok i>ekrw Bhadrdj, ....... 

2058 


Mhadrdj below Bair at,. . 

89 



— 

4,086 

% direct calculation. 

4,092 


Mean, 

4,090 



Cht»r above Bthilh, 

Chamipwr above BehiBe ,..., 

7iSS0 


C/rnr above Chandpwry .... 

3,128 



-- 

TO,67? 

BaJN* above BtftaKe, . 

6,549 


GWr above liairat, . 

4,090 



— 

10,639 

Bhadraj above Befodle, .... 

6,41* 


Chur above Bairdt, .. 

4,090* 


Bairdt above Bhadraj, ...... 

*9 



— 

10 589 

Surlcanda »bov& BkfrWfr.... 

8,326 


Ditto above Chandpurjt,,. ,, 

no 


Chir above Ditto, ... 

3,138 



—— 

10,744 

By direct calculation* 

10,731 

Mean of 5 values, 

10,676 

# L 
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This then may be taken as the probable height of the CUr station 
above Belville. To which adding* 1013 feet for the height of the latter, 
above the sea as determined from barometrical calculation, we get finally 
for the height of the Chur station above the sea 11,689 feet From this 
the following mean values may be fixed by applyingthe several mean dif¬ 
ferences of level before found. 


Chur station abute the sea,. 

Faet 

. 11,689 

Bairat ... 

.»*.. ifi oa 

Bhadraj, .. 

. 7,510 

Surkandu . 


Ki'dar Kqnla, ... 


Vchaldru, .... 

... 1^302 

Jytek> . 


Chandjmr, ... 



The refractions it appears are greater where one of the stations is in 
the plains. 

Thus, Belville-Chuf give,...... * 

Bairat, ... ■» 

u.w 

ourkanda ,....... ■' 

loss 

Bhadraj, . J_ 

thandpur, ....... ^ 

Mean, _L_ 

11 10 


* 1 Hk first calculation* gare but 853 feet for (his height, bat the observations were roach foil 
complete tlisn those H)hM>quetttly made as dwciibed below., It j»u therefore hoeo necessary to 
caucel the first list of results, and to sabstitat* a new one in whkfc the differtMt wf 180 feet has 
been *dd*d to (bo oloittioDi formerly iuuwd, aqdt o Wider of edditionel ebiertetiom hire beta 
appended. 
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While iaf heights varying from 7,000 to 14,000 Wf have, 


Svarkanda-Bhodrqj, . 

lb 41 

Bair at,, .. 

1 


16.44 

Chandpur, . 

I 

14.86 

Uchai&ru, . 

1 

16.84 

Chandra Badani ,.. 

1 

17:60 

Chdr~Bmrat, . 

1 

VI. 46 

Chandpur, .,.. 

1 

14.88 

Whartu fort,. 

1 

18.74 

Bahrdt-Chandpur, . 

1 

19 86 

Bhadraj, . 

1 

18.84 

Kedm Kanta,.... 

1 

16.34 

Uchalart ... 

1 

11.63 

Chondpur-Bhadraj ,.......... 

18.45 


Mean, _!_ 

Now although from the elevations of the snowy peaks being far beyond 
14,000 feet, wemight safely take a much smaller ratio than -i, Y et t0 * 3C 
witliin the mark, we will content ourselves with that quantity. The ex¬ 
treme difference in the coefficent, is i to ^ that is nearly as 2 to 1. Suppos¬ 
ing an arc of 60, this will be either 6 or 3, leaving a doubt of 3, and this 
• , 

generally on angles of 3 or 35 of the height, that is of 10,000 feet = 170 feet. 
And it must be recollected that this is taking not a fair view of the question, 
but an exceedingly unfavorable one, for it might be safely asserted that in 
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no case is the r ofHn efr oh in Viewing a snowy peitk from Mr elevation of 
7,000 feet, so great as ^ of the aro, while the (fistance aieo it never 60 . 

Tub following table, (Contains All the-demerits of the calculation of the 
elevations of the snowy peaks. The fmaula is H = D tang. (E + £ * — 
I, i) where II, means tlte height, XXthe'diataase-in feel, * tire angle subten¬ 
ded between the verticals of die two places, eat! | the observed altitude. 
In finding * allowance has been always-made for the figure of the earth by 
using table 3 of the appendix. 

Accompanying thereis given a catalogue o r latitudes and 1 longitudes ol 
all the positions that are trigonometrically determined, with the elevations 
of as many as have yet been fi*ed. Tire formula used fe sufficiently ex¬ 
plained in the appendix. It only remains to say, that the latitude of Bel~ 
ttiKehas been-assumed as that likely to be nearest the troth, being deter¬ 
mined from a greater number of observations, and under more favorable 
circumstances. 

The Azimuth of the Chur station from Bchritte, was tfctanaincd, by a 
number of double elongations of the pole-star, made by bothvbsecvers, with 
the circle, to he 3 25 06 W. of N. Ammufhu wen also observed from 
the Chur, irom Surkanda, Beirut, Uchditrit aad KcdariKdnta. The 
several differences of Azimutk being calculated by the formula, and 1 tobies 
given in. the appendix, and applied to these* the differences are in no case 
found to excaad what may be fairly attributable to obsertMion, that is to 
say, they never exceed j. lid &sall,esaept the Asdmuth from Board, were 
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observed with the theodolite and-deduced from comparisons with the sun, 
(a method »et capable of the same precision as that of elongations, it 
was thought more correct to confine ourselves to the original Azimuth from 
Belvifk, determined in so much more satisfactory a manner. The others 
indeed were principally observed as checks, and to be an assurance against 
tiie intr usion of.any errors* not properly belonging to the subject. 


Barometfkal Observationt to determine the Height of the Station near 
Saharanpur, above the It cel of the Sea. 

This importasa point it is hoped is satisfactorily settled (Von. the eigh¬ 
teen corresponding barometrical observations made at Saharanpur and 
Calcutta, for that express purpose, with correct mountain barometers, in 
which the level of the mercury in the cistern can always be adjusted. As 
for want of the verification of the zero of their scales, the observations 
usually made in Calcutta for meteorological purposes, are not sufficiently 
correct, to use as correspondents where difference- of height are desired: 
we rather chose, to determine the differences of height of Saharanpur, and 
tiie sea, from the assumed mean height at which the mercury is supposed 
by philosoplicrs to stand at the sea level, on an average of the whole 
year, but to render that mode of comparison, perfectly correct, it would 
be necessary, to have tile observations, taken during twelve months at 
Saharanpur ; therefore, on the arrival of a. perfect mountain barometer 
in Calcutta, ;.n actual cotemporaueons comparison v- as immediately insli- 

vol. xiv. 4 M 
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tilled, with a similar instrument at SaMrmpur as noted below. The 
result, (all corrections made) is tliat 1013 feet, is the height of SaMran) Hr 
above the sea. Thus a more correct determination having been obtain¬ 
ed, since this part of the paper, went to the press, it is substituted for 
the former assumed difference of level, and the present lfet is more accu¬ 
rate, and also contains more places, than the former, which will account 
for tiie circumstance, of several of the pages bearing the same number. 


•Sakurutipur Cantonment , August 1821. 

Surveyor General's House at Cho 
ringhee , Calcutta , August 1821. 

! i 

r 

Hour. 

Barometer. 
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Latitudes, Longitudes and Elevations, of principal Peaks and Stations in the Survey. 
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Stations of the Large Series of Triangle*. 




Latitudes, Longitudes and Elevations ,—Continued 

| Longitude ] i 

•. I from jEJevalioa. I District or State. | 














Latitudes,. Longitudes and Elevations, —Continued. 

Lun^imde „ ' 

Latitude from Elevation. District or^Statc. 
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Stations of tha Softos of small Triangla. 
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8y apherl. Trig. 4. And sine n *= sine * sine Z, or i»/=/* sine Z. 
therefore 5. * f*= dL f+ 

J Co.. sc iT 


• being the radius of the spheroid, 
fhus we have d L = 53 08 = 3188 Log. 

3-503,516 

/. 

•000,344 

eel hi i of lat.—30 23£ Log. of (Table 1), 

2-004,101 

Cos. Z 3 23 05 Ar. Co. 

0-000,773 

Approximate value * 322,620 

5-509,036 

/ Ar. Co. 

•999,656 

A\ 

1-018 

Sine ! Z, 

r-550 

Tang. L, 

9-775 

2r Ar. Co. 

2-679 

+ 10 = 

1-024 


s » 322,630 feet. 


Having thus determined the distance, the next point is to settle the value 
f the angles. But before entering on this subject, it is necessary to give 
»«ne short account of the stations, and the several reductions made in the 
bscrved angles, to what is termed the centre of the station. 1. The Chur 
a mountain w hich divides the province of Sinnor from Juhal, elevated 
early 12OQ0 feet above the sea, and covered for a considerable period of 
>e year with snow. It is tile highest part of a great ridge or chain of 
lountains, running tor a considerable distance, and easy to be traced, 
'he sigual, which was a pyramid 40 feet in height, built of the tranks of 
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trees, was erected on the crest or edge of the long back that distinguishes the 
high part of this ridge, and which is properly called the Chut.* On account 
of the exposed nature of this site, and the tremendous winds that reign on 
such elevated peaks, it was found that nothing could be satisfactorily execu¬ 
ted on such a spot, afcd therefore most of the observations were made at a 
place a iittle below this, where the sudden sinking of the long back, I have 
described, leaves a hollow tolerably sheltered, as well by its situation, as by 
the forest which has here its limit It was from this place that the white 
lights, which it was necessary to use at Belvilie, were observed, and indeed 
most of the observations made with the theodolite. This being the case, it 
was thought necessary to have the distance of this point from the pyramid, 
accurately determined, and this was done by means of a small triangulation, 
proceeding from a base of 42 feet carefully measured. The distance was 
found by two sets of triangles, in all of which the three angles were ob- 
eerved, and the difference of the results is only a few feet: 447 feet may 
I conceive be taken as the true distance of the Marion of observation from 
the pyramid, and with this distance the reductions of the observed angles 
Are calculated. 

2. Belvilie (the residence of the Judge and Magistrate}, is, as already 
noticed, the station of Sahdranpur. The place where the observations 
have been made iB a pillar of masonry, near a corner of the house, which 
latter being entirely white, and sufficiently large, forms a very good signal, 
and is visible at great distances in the mountains. Fig. 1, (Plate IV.) shews 


Fro* ^*1 Chu<{a ( Sanscrit ) t acrut. H. H. W. 
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the position of the pillar, with respect to the house, with the dimensions of the 
latter, and the directions of the principal stations from it The reductions 
arc made by measuring the distance of the' point to be reduced on a per¬ 
pendicular, to the direction of tile station which has been observed, or from 
which tlie observation has been made, and turning the value of this normal 
into seconds by Table 13. 

3. Bairdt a fort in Jaunsar, on the summit of a peak, elevated nearly 
7000 feet above the sea, is the third station. It is a quadrangle of loose 
stones with some slated huts inside. The place of observation is a pillar 
built by Captain Hodgson within the fort, the position of which is shewn 
as well as the dimensions of the fort,- in fig. 2, (Plate IV). There is an 
outer wall, one comer of which is sufficiently high to be well defined: it 
has been sometimes observed, a flag staff filing erected to mark ti* e s P°t- 
This is also indicated in the figure, 

4. Surkahda Is a high mountain on the border of Gf erhwal, and . the 
Dun. The pyramid which forms the ■signal is similar to that at the Ch&f , 
and is erected over the centre of a small temple with a pointed roof, which 
had been the point always observed previous to tiie erection of the signal. 
The place of observation is a stone pillar built close to a corner of this tem¬ 
ple: the direction and dimensions of the latter being all marked in fig. 3, 
(Plate IV). 

Prom the Chur' as already noticed the station of Belville is not visible, 
and we were therefore compelled to use white lights. 

4 li 
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In October 1817, I made the following observations witL the theodp- 
lile, well levelled on a stone pillar. 

16lli. The light was found to be to the right of the fixed mark, -I 59 10 
17th.. 25 

Mean, 4 59 18 

The fort of Bairdt, (centre) was again found to be left of 

the mark, . 47 41 10 

Another day, ... . v 02 

a 3d observation,.. 40 35 


Mean, 47 40 5fi 

The point observed, is 9 feel from the direction of the pillar,.. — 11 

47 40 45 

This angle was found to be by the large-circle in June 1818, 47 40 35 

Mean, 47 40 40 
Belciile, 4 59 18 

52 39 58 


The pyramid formed an angle of 131-18 with Belciile, and consequent¬ 
ly 18358 with Bairdt. With these angles, the approximate distances 
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322 000, and the distance of the pyramid 417, feet, we get the reductions 


to the centre of the station as follows: 

Reduction for Bairdt in Azimuth, ... + o 37-5 

Belutfle ditto, .- 3 31*5 


Total reduction,. — 4 12 

Observed angle,. 52 39 58 


True-angle reduced to centre,... 52 35 16 


At BelvMc I found the angle between the Chur pyramid, and Bairdt 
fort, as follows: 

The Azimuth of the Chur 1 . taken by double and single elongations of 
the pole star, was found by both Captain Hodgson and myself, to be 

o ,, 

3 25 05. This was by a mean of 7 comparisons with the standard mark. 
The Azimuth of Bairdt centre was in like manner found by two such 

> o , ,| • 

comparisons to be 28 03 2j, (for details see observations in December). 

This gives the Azimuth of the pillar,. 28 03 3Q'5* 

Mean, 28° 03 30-5 
:3 25 05 

31 28 35-5 


* By tome vniatisfectory observations made before, Captain Hodgson bad found it 28 03 00. 
On revising the angle however we found it-as above. 
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An ACCOUNT OF TUB 


At Bmrdt, again, the angle between the Chur pyramid and left corner 
of BelviUe, as observed by me with the theodolite, was by a mean of 

"in 

great many observations, 95 56 13. Reduction 21 feet = + 17 

Corrected angle, 95 56’30 

Captain Hodgson observed with his latge circle, the angle between 

■ o , „ 

the Chur pyramid, and the centre of BelviUe to be, 95 55 17 

Reduction 91 feet, + 01 13 

Corrected angle, 95 56 30 

These agree well. The three angles are then, Bmnft, 95 56 30 — if 

BelviUe, 31 28 35-5—17 
Chur, 52 35 46 —17 

Sum, 180 00 51 
Should be. 180 00 10 

0-002,336 
5-508,705 
9-899,997 

Fee t. 

Behille-Bairat ,... 257,655 5-411,03.8 

Sine, 31° 28 18 9 717,734 

Fret. 

Chuf-Bairdt, . 169,346 5-228,775 


Sine Ar. Co. 95 56 13“ 

: 322,630 
:: Sine, 52 35 29 
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Cakuiationof the Latitude of Bafr&t, 


Distance, 25Yfi5& Log. 5*411,038 


■411,038 


Azimuth, 28 03 30) 
| Spher. Ex. — 8) 


Cos. 8 945,697 Sine, 28 03 26 -672,424 


Log. * 5*359,135 > = 121,189 -083,462 

Log. offeet in 1 lat 8004,394 

—i—i—t 

Diffl of lat 1st part 2250*8 = 3*352,341 
Log. distance from meridian =* Log. » 5*083 & =* 0*16t 

Tab. 8to 

30 34 07 0*143 


Difference of latitude second part,.. 2*6 — 0*309 

Difference of latitude first part,.2250*8 

Second ditto, — 2*0 


2248*8 = 37 28*8 

Latitude of BebriUe, 39 57 10 


Latitude of Bairdt , 30 34 38'8 


Position of SurkatUit on the base, Belville-Bairdt = 257,655 feet 
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An account op the 


At Surkanda I observed the angle between the'middle comer of Bairdl 
fort and the centre of BelviUe, (vide observations of October^ to be as 


follows: 

}6th 64 47 55 
17th 64 48 10 
SOth 64 48 37-5 
31st 64 48 30 
24th 64 47 34 
86th 64 47 37 

Mean, '64 48 04 


(Belville 14 feet, 10 + in Atimulh. 
Reduction to centre, < „ 

(Bairdl 8-6 feet, 14+ Ditto. 

64 48 08 

Reduction to Bairdt pillar 18 feet,.. 29 + 

Behnlle pillar 98 feet,.. 01 11 — in Asmuth. 


64 49 48 


At BelviUe the angle between the centre of Bairdt fort and Siirkanda, 
pyramid was found, (vide observations for November and December). 

26 27 15 
16 


Mean, 26 27 15-5 

Reduction to Bairdt pillar 40 feet,.... 32 — 

26 26 43 
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At Bctirdt the angle was observed by me in March 1818. The mean 

° i ii 

of a great many intersections, gave reduced to the pillar 88 43 39. 

Now we have, 

Bairdt, . 88° 43 39 — 3 

Belvifk, . 26 36 43 — 3 

Bwrkanda,.... 61 49 48 — 3 

180 00 10 9 

Should be,... 180 00 08 
Sine of 64 49 45 0 043,330 

: 257,655 5-411,038 

:: Sine 88° 43 36 9-999,893 

Surlcanda-Belville, 284,617 5 454,261 

Sine 26° 26 40 9-648,682 

126,780 5 103,050 

Calculation for the Latitude of Surkanda. 

Distance from BelviUe, 284,617 
Azimuth ,, 54 30 16 
Spherical excess, 9 

Log. 284,617 5-454,261 -454,261 

Cos. 54° 30 16.6 9-763,924 Sine 54° 30 16 -910,709 


Log. ' = 5-218,185 


2 5-364,970 
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Feet in 1 Iai 2004,388 
1936-1 3-213, 7Vf 


Diff. lat 1st part, 27 19-1 

Log. ** 0-730 
Tab. 8 to 30° 24 = 0-144 

7*5 0-874 


27 08-6 
29 57 10 


30 24 18-6 


But we may also calculate the position of Surkanda taking as our base, 
the distanoe BelviUe-Bairdt as deduced from the observed latitudes. 

Latitude of Bebrille, .... 29 57 10 
Latitude of Bavrit, .... 30 34 28-5 

Azimuth 28 03'15. ijiifference of latitude,... 37 18-5 = 2238'-5 

Log. 2238-5 3-349,957 

Feet in 1 lab 2-004,392 

Log. factor to tang. 0-000,017 


5-354.366, 
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Cos. Z, 9*945,697 


856,240 — appn «ue'» — 5-401,660 
Factor UPfataf . —* 022 

A * 0*817 The-square of the 1st term, or appro- 

Sine Z, 0*672 [ximate value Of A 

Tang. Z, 0*727 
Tang.L, 0*771 
r Ar. Co., 2*878 

4-282 *= convection, 2*365 


256,472 BdvOle from Bairdt. 

Sine 64 49 45 Ac. Co. 0*043,330 
256,472 5*409,042 

Sine 88° 43 36 0*999,898 

Surkaxda &ojh fi elvfflt# 5*452,265 at 283,312 feet. 
Calculation of (he Latitude. 

Log. distance, 5*452,265 5*452,275 

Co&Zj S. excess, 9*768,024 Sine Z— £ &E. 9010,709 


Log. * 5*216,189 Log. * 5*362,984 

Feetinllat 2*004,388 
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0-785 

Tan* L, 8-788 
tit A. a 4085 
p* At. Co., 5-988 

7-3 Correction, 0-886 


1031-3=, 87 01-3 

89 57 10 


30 24 11-3 latitude of Surkand*. 


End of the Appendix. 
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Vm-kmt Tablet uttful in expediting Geodetic Calculation t; Calculated on 
an ElKptirity qf^—ani an Equatorial Degree qf 60,640 Fathomt. 

TABLE 1. 

The length of the Degree and Minute of Latitude in Fathoms with 
their Logarithms, also the Logarithm of the Radius of Curvature of the 
Meridian, to every 10 of Latitude. 
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Am account or tbi 


TABLE 3. 


Difference of the Meridional and Perpendicular Degree*, multiplied by 
the square of the sine of the Azimuth or p — m. Sine ‘A. 
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Vm-kmt Tablet uttful in expediting Geodetic Calculation t; Calculated on 
an ElKptirity qf^—ani an Equatorial Degree qf 60,640 Fathomt. 

TABLE 1. 

The length of the Degree and Minute of Latitude in Fathoms with 
their Logarithms, also the Logarithm of the Radius of Curvature of the 
Meridian, to every 10 of Latitude. 
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TABLE -4, —Continued 
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TABLE 5. 

Of the Difference, of the Logarithms, of the Are amt Tangent, to six 
places of Figures, with the length of the Arc in Feel, both on the Meridian 
and Perpendicular; and the Logarithms of the several Arcs in Seconds 
and Feet 
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An account or the 


TABLE 5,—Continued. 


Arc. 

Logarithms of ” 

Feet on the 
Meridian . 

Logarithm. 

Feet on the 
Perpendicular 

Logarithm. 

Diff Arc 

0 








1 3 * 

3-7419 


557,600 

5-7463 

500,300 

5*7484 

104 

31 

3 7513 


569.800 

6-7557 

074.600 

5-7578 

108 

36 

37604 


581,900 

5-7648 

634,000 

5-7669 

113 

38 

3 7694 


594,100 

5 7738 

606,600 

fi-7759 

118 

40 

3 7781 


606,100 

5*7825 

009,000 

5-7816 

111 

42 

3-7867 


618,200 

57911 

041,100 

5-7932 

127 

41 

3-795* 


630,400 

6-7996 

633,400 

5-8017 

132 

46 

3 8034 


642,400 

5-8078 

045,600 

5-8099 

138 

48 

38116 


654,700 

5 8160 

667,800 

5-8181 

111 

50 

3 8195 


666,600 

5 8239 

669,900 

5*8260 

148 

52 

3 8274 


678,900 

58318 

081.700 

5-8339 

154 

54 

3-8350 


690,900 

5 8394 

694,100 

5-8415 

169 

56 

3-84*6 


703,100 

6 8470 


5*8491 

166 

68 

3-8500 


715,200 

5-8544 

718,600 

5.8565 

171 

2 00 

3-8573 


727,300 

6-8617 


5-8638 

176 

01 

3 8609 


733 300 

5-8653 

736,900 

6*8674 

179 

02 

3 8645 


739,400 

6-8689 

743,100 

5-87L0 

182 

0*1 

3 8680 


745,400 

5-8724 

749,040 

5-8745 

185 

04 

3 S716 


751,700 

5-8760 

765,300 

6*8781 

188 

05 

3-8751 


757,700 

5 8795 

761,400 

5 8816 

191 

06 

3-8785 


763.700 

5-8829 

767,400 

5-8850 

194 

07 

S 8819 


769.900 

b 8864 

773,000 

5-8885 

198 

08 

3 8853 


775.900 

5 8898 

779,600 

5-8919 

201 

09 

ii 8887 


781,800 

5 8981 

785,000 

6 8952 

203 

10 

3 8921 


787,900 

5-8965 

791,800 

6-8986 

207 

11 

3 8954 


79 1,000 

5-8998 

797,800 

5-9019 

210 

12 

3-8P87 


800,000 

5-9031 

803.900 

6 9052 

213 

13 

3-9020 


806,100 

59064 

810,000 

5-9085 

217 

14 

3 90 5 i 


812,300 

5-9097 

816,300 

5 9118 

220 

15 

3-9085 


818,300 

5-5129 

812,300 

5-9150 

223 

16 

3 9117 


824.300 

5-9161 

828,300 

5-918* 

227 

17 

3 9' 19 


830.400 

5 9193 

834,400 

5-9*14 

230 

18 

3 9180 


636,400 

5 9224 

840,400 

■3EH 

233 

19 

3-9212 






237 

20 

3-9243 

I 




240 
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TABLE 6. 

Of the distance in Feel between the points of intersection oftlie Verticals, 
with the Polar Axis, for a given difference of Latitude. 


Difference of Latitude. 

Lot. 

10 

*0 

so 

40 

m 

60 

70 

80 

90 

100 

BB 

gg 

ISO 

so 

... 

11*2 

167 

22'3 

27 -e 

33-5 

39*1 

44-6 

50*2 

558 

61-4 



32 

5*5 

10'9 

16 4 

21-0 

27-4 

32-8 

38*3 

438 

49-2 

547 

BO 2 




TABLE 7. 

Of the Spheroidal Correction of Latitude. 


Argument , Difference of Latitude. | 

MBlBiil 

FWP1 

MMaammmm 

bHhh 

ran 



TABLE 8. 

Of tile Factor for difference of Latitude, of the ends of a Perpendicular. 


Latitude. 

Logarithm 

Factor. 

LqUlvie. 

Logarithm 

Factor . 

Latitude. 

Logarithm 

»/ 

Factor. 

Latitude. 

Logai i/hm\ 

• °f 

Fijctor. 

© , 


O , 


«* . 


o ( 


30 00 

91330 

30-32 

Wl f i» 

3102 

01509 

31-32 

0-1594 

•02 

•1336 



•01 

•1515 

•34 

•1600 

•04 

•1342 

•36 

BB 1:1 

*06 

•1520 

•36 

*1606 

•06 

•1347 

•38 

•1440 

•08 

•1-5*46 

•38 

•1611 

•08 

-1353 

•40 

•1445 

•10 

•MSI 

•40 

•1617 

•10 

■1339 









30-42 

•1452 

31-12 

•1537 

31 42 

.*1622 

30 12 

•1363 

•44 

•1457 

•14 

•1543 

•44 

•1628 

•14 

•1371 

•46 

•1403 

•16 

• la 49 

•46 

•1634 

*16 

•1376 

•48 

•1469 

•18 

•1554 

•48 

•1639 

18 

•1382 

•50 

•1474 

•20 

•1560 

•60 

• ipi 5 

•20 

•1388 









30-52 

•1480 

31*22 

•156# 

*52 

•1650 

30-22 

•1394 

•51 

•1486 

•24 

■1572 

•54 

•1656 

•24 

1140 

•56 

•1492 

•26 

•1577 

•56 

•1662 

•so 

•1405 

•58 

•1497 

•28 

•1583 

•58 

•1667 

■28 

•141 I 

3100 

•1503 

•30 

•1588 

3200 

•.1072 

;IKI 

•1417 






t 


4 X 
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TABLE 0. 


Of the Factor JT 
!»• 



TABLE 10. 


Of the number of Feet in l" of Longitude with the Logarithms. 
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TABLE 10.—Continued. 


mauds. 

Feat-in 

l 

Logarithm. ] Latitude. 

in 

N 

1 

Logarithm. 

Latitude. 



3115 

88 79 

1 938,461 

0 

31-30 

88. *4 

(1*937,301 

0 4 

31*45 

86-33 

1-988,139 

-.16 

■77 

•988,371 

•ai 

84 

■937,224 

•46 

•31 

■936,061 

•17 

•75 

•938,898 

•32 

•33 

•937,147 

•47 

-29 

•936,983 

•18 

■74 

•938,228 

•S3 

•41 

•937,089 

•48 

•28 

■935,905 

U8 

•w 

£38,145 

•M 

•50 

■038,998 

*49 

■28 

■935,827 

•20 

•71 

•938,088 

•15 

•48 

•938 915 

•50 

•15 

•935,740 

21 

•70 

•937,992 

■36 

•48 

'938,838 

•51 

•23 

■936,671 

•22 

•88 

•937,915 

■17 

•45 

•938,780 

•52 

•22 

•936,592 

•23 

•88 

•937,839 

■38 

•43 

■938,883 

•53 

•20 

•935,514 

•24 

•M 

'937,782 

•39 

•42 

•938,808 

•64 

•19 

■936,438 


•as 

•937,885 

40 

■40 

•038,518 

■55 

•17 

■915,357 


■62 


•41 

■39 

•938,450 

*6fi 

•18 

•935,279 


•80 

iSst? t! *1*1 

•42 

•37 

•938,373 

■67 

‘14 

■935,201 


•59 


•43 

•35 

•938,295 

•58 

•!•* 

•935,122 



B t trLfl 

•44 

•34 

•938,217 

•69 

•11 

•93*044 


TABLE 11. 


Of the Correction of the Longitude found by the preceding. 


Approxi- 

mate 

Longitude 

Comc- 
t*OA- 

Jpprexi- 

mate 

Longitude 

Correc¬ 

tion. 

Approxi¬ 

mate 

Longitude 

Correc¬ 

tion- 

Approxi¬ 

mate 

Longitude 

Correc¬ 

tion. 

Approxi¬ 

mate 

Longitude 

Carrcc- 
lion. 1 
_1 

1800 

ii 

00 

4200 

0-6 

570&' 

1 4 

mad 

9-i' 

7080 

2-8* 

2400 

O'l 

<500 

07 

6000 

1 7 


12 

7000 

Kin 

3000 

02 

4800 

09 

0120 

1 8 

9720 

24 

7?20 

3*1 


04 

6100 

1 0 

6240 

1 9 

G840 

2 5 

7410 

3-2 

\ 3000 

0 5 

5400 

1 2 

5480 

20 


28 

75G0 

**. 


TABLE IS. 

Of the Factor (Logarithmic.) for finding differences of Azimuth. 


Latitude. 

Logarithm 

latitude. 

Logarithm 

Latitude. 

Logarithm^ 

Latitude. 

Logarithm. 

30-00 

7-7549 

31706 

7-7584 

warn 

KM 

50 U 

77593 

•01 

•7662 

•08 

■7587 

■Dl 


•18 

•7596 

Pf 

1»»3- . 

•07 

•7J70 

MRS 

?? S? 

•17 

•7699 

•03 

•2653 

•08 

■7573 



•18 

•7802 

•04 

■7581 

•09 

.•7176 

■Rfl 

•7590 

•19 

7006 . 
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TABLE 12,—Continued. 


Latitude. 

Logarithm. 

Latitude. 

Logarithm. 

Latitude. 

Logarithm. 

Latitude. 

Logarithm. 

° i 

30 20 

77607 

o | 

30 45 

7 7680 

O , 

3110 

7.7751 

0 » 
3135 

77888 

*21 

•7610 

•46 

•7683 

11 

•7764 

•36 

•7885 

*22 

•7615 

•47 

•7686 

•IS 

•7767 

•37 

•7828 

•ss 

•7616 

•48 

•7688 

•13 

•7760 

•38 

•7831 

•84 

•7619 

•49 

•7691 

•14 

•7763 

•39 

•7833 

•85 

•7682 

30-50 

•7694 

•15 

•7766 

•40 

•7836 

■86 

•7625 

.51 

•7697 

•16 

■7768 

•41 

•7830 


•7628 

•52 

•7700 

•17 

•7771 

•48 

•7843 


•7631 

•53 

MH-jT*) ■ 

•18 

•7773 

•43 

■7846 

mm 

•7634 

•54 

•7705 

•19 

•7777 

•44 

•7848 

•so 

•7636 

•55 


•80 

•7780 

*45 

■7850 

•Si 

■7639 

•66 

•7711 

•31 

•7783 

■46 

•7853 

•32 

■7612 

•57 

•7714 

•83 

•7785 

•47 

•7856 

•33 

•7645 

•58 

•7717 

•S3 

•7788 

•48 

•7859 

■34 

•7648 

•59 

•7720 

•34 

•7791 

•49 

•7888 

•35 

*7C3l 

31-00 

•7723 

•85 

•7794 

•50 

■7864 

■SB 

•765 i 

•0i 

•7726 

•26 

•7796 

•51 

•7867 

•37 

•7G57 

■02 

•77 28 

•27 

•7789 

•52 

•7870 

•38 

•7660 

•03 

•7731 

•28 

•7802 

•53 

•7873 

•30 

•7662 

•04 

•7734 

•39 

■7805 

•54 

•7876 

•to 

7 BBS 

•05 

•7737 

•30 

■7808 

*55 

•7878 

.41 

■7608 

jH •'; 

•77 10 

•31 

Hi a 

*56 

•7881 

.42 

•7671 

•07 

•7713 

•32 


•57 

•7884 

.13 

•7674 

OS 

•77 46 

•33 


•58 

•7887 

4t 

•7677 

■09 

•7748 

•34 

Tftl 

•59 

•7890 


Use of the proceeding Tables. 


TABLE 1. 

Tins contains the length of the degree in fathoms witli the logarithms, 
also ol the minute and its logarithm. As the number of feet in 1 is 
the same with the number of fathoms in 1, divided by 10, it is evidait 
the logarithm will be the same, with the exception of the index, which must 
be one less. For turning feel into seconds, the logarittims in column 7 
may be used. 
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TABLE J. 

Hbquires no explanation, being the same as the preceding. 


TABLE 3. 

Is the difference of the meridional and perpendicular degrees, multiplied 
by the square of the sine of the Azimuth or (p — m). Sine "A. These 
numbers are useful in finding readily the value of the oblique degree, 
sometimes required to reduce arcs in feet to the angle formed bv the 
verticals, Hutton's expression taken from the 2d vol. Trig, survey is 
for the oblique degree 

=" )g^T7. a h<-ing *e Azimuth, and p m 
the perpendicular, and meridional degrees. This being expanded into 
series is equal to 

+ ~ + ~ being — (j> — ?»). Sine ‘a. 

Now as the correction is small and m p are nearly equal, and extreme 
accuracy not required in the case in question, we may take the above as 
equal to, for practical purposes, 

tn -J- (j> — 7ft) Sine "A. 

The table gives the correction (p — m) Sine A, which is to be added to 
the degree of latitude, in order to have the oblique degree. 

TABLE 4 

o 

Is the spherical excess, that is the sum above 180, which the three 
angles of a small spherical triangle amount to. 

The arguments are »he two sides and adjacent angles. 

vol. xiv. 4 Y 
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An account or the 


EXAMPLE. 


Given a triangle having two of its sides = 227,000 and 300,000 feet, 

0 

and its angles (adjacent to the two sides) 52 and 36. Required the 


excess of the three angles above 180? 



Table No. to 52 = 

1-147 

to 36° = 

•772 

Multiplier to side 227,000 

5-2 

300,000 

9 


5-735 


6-948 


2-294 



1st part, 

596 



2d part. 

6-95 




12-9 = 

spherical excess. 



As the two angles are acute, both parts of the spherical excess are 
positive, but if one of the angles be obtuse the part answering to it will be 
negative. W hen the angle is not to be found in the table, it’s supplement 


is to be taken. 


TABLE 5. 


The difference of the logarithms of the arc and tangent, for probable 
distances within the survey. It also serves to find the sines. 


EXAMPLE. 


pressed in feet 
direction of the meridian. 

For the Tan pent. 

Log. 345,000 5- 537,819 
Table No. 0-+000.039 


The distance being taken in the 

For the Slnf. 

5537,819 

—*800,020 — j Tab. No. 


What is the tangent to Hie arc measuring 345,000 feet in length ex- 
Also find it's sine. 


Log. tangent, 5- 537,858 Log. sine, -537,799 
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Ths seconds and their logarithms, also the logarithm of the arcs in 
feet being given, render the table, much more convenient in use. 

TABLE 6. 

This table requires no explanation. 

TABLE 7. 

Contains the spheroidal correction of latitude, it's use is evident. 

TABLE 8. 

Contains the logarithmic factor, for finding the diiference of latitude 
of the two ends of a perpendicular arc. 

EXAMPLE. 

liiVEN the lengtlvof an arc perpendicular to the meridian = 400,000 
feet, and the latitude of one efid 30 53 00. Required the latitude of 
the other end? 

Log. of 400,000 5*6020 


Squared, 1*2040 
log. from, table 30 53 0*1483 


22*5 =«* 1-3523 

30 53 00 


30 52 37*5 Latitude required. 
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Thu hcbuHs found from this table may be corrected by applying tile 
numbers from the proceeding, although it may admit of doubt if in a 
(survey of this description, any quantity much below 1 be worth regarding. 

TABLE 9 

Contains the logarithmic factor for correcting the preceding result, 
though the operation of this condition be far too feeble to deserve being 
attended to. It is less than that given in Table 7. The logarithm ip the 
table is to be added to the logarithm of the Coricoiion found by the pre* 
ceding, the sum is the logarithm of the correction. It may be however 
always neglected, aiid I have only given the table to shew how safely, 

TABLE 10, 

Contains the factor natural and logarithmic for reducing distances on 
the perpendicular in feel, to their corresponding differences of longitude, 

EXAMPLE. 

Givk.n Ihc length of an arc perpendicular to the meridian = 400 000 
feel. Required the difference of longitude of its two extremities? 

I mg. of 100,000 p'602,060 
Factor to 30 23 1'942,350 

4567 9 = 3-659-710 

Is die difference of longitude required, but it must be corrected by, 

TABLE II. 

Thus, approximate longitude,.,. 4567-9 


Correction to,........... . . -.. •7 

True difference,.. 4567-2 
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TABLE 12. 

Contains the logarithmic factor, for finding the difference of Azimuth. 
of the two ends of a perpendicular arc. 

EXAMPLE. 

Let the length of a perpendicular lo the meridian- he 373,000 feet, 
and the latitude of the right angle 31 07- Required the difference of 
Asimuth of its two extremities? 

Log. of 375,000 5-5740 
Factor to 3l" 07 7-7743 


Difference of Azimuth required 22-30 = 3-3483 

If this difference were greater it might be necessary to correct it Dy 
Table 11, as in the case of the longitude, but unless the correction 
amounted to a few seconds it is liardl v worth attending to, particularly us 
Azimuths are not easy to be observed with great precision. 


It is to be noted, that though these two tables give the correct dif¬ 
ference of Azimuth of the two cuds ol the perpendicular, yet that this is 
not always the difference answering to the two ends of the corresponding 
oblique arc, because it is evident, that where the aics arc large theic " ill 
be a considerable spherical excess, and this must be taken into considera¬ 
tion always 
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VII. 


On the ancient Geography of India. 


By Lieut. Cot.. F. WILFORD. 


INTRODUCTORY REMARKS. 


A FEW years after my arrival in India, I began to study the ancient 
history, and geography of that country; and of course, endeavoured to 
procure some regular works on the subject: the attempt proved vaiu, though 
I spared neither trouble, nor money, and I had given up every hope, when, 
most unexpectedly, and through mere chance, several geographical tracts in 
Sanscrit, fell into my hands. I very much regret, that they did not make- 
their appearance somewhat earlier; for time passes away heedless of our 
favourite pursuits. 

In some of the Purdnas, there is a section called the Bhtwand-cosa, 
a magazine, or Collection of mansions: but these are entirely mythological, 
and beneath our notice. Besides those in the Purdnas, there are other 
geographical tracts, to several of which is given the title of Cshetra~sa$ndsa, 
or collection of countries; one is entirely mythological, and is highly 
esteemed by the Jainas; another in my possession, is entirely geographical, 
and is a most valuable work There is also the Trai-locya-dcrjnma, or 
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mirror of the tlnee worlds: but it is wholly mythological, and written in 
thespoken dialects of the countries about Muttra. St. Patrick is supposed 
to have written such a book, which is entitled dc tribus Habitaculis , and 
this was also entirely mythological. 

There are also lists of countries, livers and mountains, in several Purd- 
rias, and other books; but they are of little or no use, being mere lists of 
names, without any explanation whatever. They are very incorrectly 
written, and the context can be of no service, in correcting the bad 
spelling of proper names. The^e in general are called Desfandla, or 
garlands of countries; and are of great antiquity: they appear to have 
been known to Megasthenes, and aferwards to Pliny.* 


Real geographical treatises do exist: but they arc very scarce, and the 
owners unwilling, either to part with them, or to allow any copy to be 
made, particularly for strangers. For they say, that it is highly improper, 
to impart any knowledge of the state of their country, to foreigners; 
and they consider these geographical works as copies of the archives of 


* Consult the 20th Chapter of the 6th Book, in which the account of so many countries all 
over India , cannot be the result of th« travels of several individuals, but must be extracted from such 
lists, in the 17th Chapter of the same book, Pliny says that Senkca, in his attempt towards a de¬ 
scription of India, had mentioned no less than sixty rivers, one hundred and twenty nations or coun¬ 
tries, besides moentains, and in the latter part of the said chapter, out of this account of Seneca. 
he gives os the names of several mountains, nations and rivers. 

It is my opinion that in the times of Pliny and Ptolimy, they had a more full and copious yen- 
graphical account of India, than we had forty years sgo. Unluckily through the want of regular 
itineraries end astronomical observations, their longitudes and latitudes were only inferred ; and 
this alone was sufficient to throw the whole of their geographical information, into a shapeless and 
inextricable mass of confusion. 





Geography of India. 


375 


the government of their country. Seven of them have come to my know¬ 
ledge, three of which are in my possession. The two oldest are the 
Munja-prati-des,a-vyavw)t'lid, or an account of various countries, written 
by Hi tja Munja, in the latter end of the ninth century: it was revised 
and improved by Raja Bhoja his nephew, in the beginning of the tenth, 
it is supposed; and this new edition was published under the name of 
Bhoja-prali-desa-vyavaat'hd. These two treatises, which are volumin¬ 
ous, particularly the latter, are still to be found, in Gujardt, as I was 
repeatedly assured, by a most respectable Pandit, a native of that coun¬ 
try, who died some years ago, in my service. I then applied to the 
late Mr. Duncan, Governor of Bombay, to procure those two geogra¬ 
phical tracts, but in vain: his enquiries however confirmed their existence. 
These two are not mentioned in any Sanscrit book, that I ever saw. The 
next geographical treatise, is that written by order of the famous Bucca- 
ra'ya or Bucca-sinha, who ruled in the peninsula in the year of Vicra- 
ma'ditva, 1341, answering to the year 1285 of our era. It is mentioned 
in the commentary on the geography of the Mahti-bhdrata, and it is said, 
that he wrote an account of the 310 Rajdships of India, and Palibothra 
is mentioned in it. I suspect that this is the geographical treatise called 
Blnivana-sdgnra, or sea of mansions, in the Dekhin. 

\ passage from it, is cited by professor Sig. Bayer, in which is menti¬ 
oned the town of Nimlaburam, in the Tamnl dialect,* but in Sanscrit 
Nuhushaptr, or Nuushapur, from an ancient and famous king of that name 


* In which dd is the atrk of the possewire c»*e. 
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more generally called Dcva-nduuha, and Deo^naush, in the spoken 
dialects. He appears to be the Dionysius, of our ancient mythologists, 
and reigned near mount Mcru, bow Mar-coK, to the S. E. of Cabtd. 

The fourth is a commentary on the geography of the Maha-bhdm, 
written by order of the BAjd of Pauhutya in the peninsula, by a Pandit, 
who resided in Bengal, in the time of Hussein-shah, who began his 
reign in the year 1489, It is a voluminous work, most curious, and 
interesting. It is in my possession, except a small portion towards the end, 
and which I hope to be able to procure, Palibothra is mentioned in it, 

The fifth is the Vicrama-adgara: the author of it is unknown here: 
however it is often mentioned in the Cthetra-samdsa, which, according to 
the author himself, is chiefly taken from the Vicrama-mgara. It is said 
to exist still in the peninsula, and it existed in Bengal, in the year 1648. 
It is considered as a very valuable work, and Palibothra is particularly 
mentioned in it, according to the author of the Cehetra-mmasa. I have 
only seventeen leaves of this work, and they are certainly interesting. 
Some, suppose, that it is as old as the time of Bucca-ra'ya, that it M as 
written by his order, and that the author was a native of the Delchin. 

But tlie author could not be a nativeof that country, otherwise, he M ould 
have given a better description of it; for his account of the country about 
the Sahyddri mountains, of which an extract is to be found iu the Cshitru- 
samata, is quite unsatisfactory, and obviously erroneous even in the general 
outlines. The account he gives of Trichina-vaU is much better, and their 
he takes notice of an ancient city, wiiich proves to be the Bata of Ptoi.emv, 
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the metropolis of the Bata. Its Sanscrit name is Vat a oi Bata, so 
called because it was situated in the Bataranya, or forest of the Vat' tree 
or Ficus Indica. Our author says, that it is two Cos from Cuttalam, called 
Curtalam in Major Rennell’s map of India, and to the west of Tranque- 
barn it was a famous place formerly; but it is hardly known in the 
says our author. Close to it is Trimbiding&U-grdma. Two Cbs 
to the west of Vataranya, is Madhydrjuna, a considerable place, and five 
Cos from this is Cumbh&colam a large place also, inhabited chiefly oy 
pot-makers; hence its name, and it is the Combaconum. of the maps. The 
distance between Cuttilam and Ctmbhacolam is nine Cos, and according 
to Mhjor Rennell’s maps, it is about sixteen B. miles, which is sufficiently 
accurate. 

The sixth is called the Bftutxma-cosa, and is declared to be a 
section of the Bhavishya-pardn a. If so, it has been revised, and many 
additions have been made to it, and very properly, for in its original state, 
it was a most contemptible performance. As the author mentions the 
emperor Selim-bhah, who died in the year 1552, he is of course posterior 
to him. It is a valuable work. Additions are always incorporated into 
the context in India, most generally without reference to any authority; 
and it was formerly so with us; but this is no disparagement in a geo¬ 
graphical treatise: for towns, and countries do not disappear, like histo¬ 
rical facts, without leaving some vestiges behind. I have only the fourth 
part of it, which contains the Gangetick provinces. The first copy that 
I saw, cohtaine only the half of what is now in my possession; but it k 
exactly the same w.tbit, only that some Pandit, a native of Benares, has 
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introduced a very inaccurate account of the rebellion of Chaityan-binha, 
commonly called Cheyt-sing, in the yew, I believe 1781 : but the style is 
ditlerent. 

The seventli is the Cshetra-samata already mentioned, and which was 
written by order of Biijala, the last HUfji of Patna, who died in the year 
1648. Tliough a modern work, yet it is nevertheless a valuable mid 
interesting performance. It contains only the Oangetkk provinces and 
some parts of llie peninsula, such as Trichind-vaii, &c. The death of the 
lluja prevented liis Pandit Jagganmohun from finishing it, as it was 
intended, for the information of his children. 

The last chapter, which was originally a detached work, is an account 
of Pat'aH-putra, and of Pali-bhdta as it is called there, and it consists 
of forty-seven leaves. This was written previously to the geographical 
treatise, and it gives an account, geographical, historical, and also mytho¬ 
logical of these two cities, which were contiguous to each other. It gives 
also a short history of the Raji's family, and of his ancestors, and on that 
account only was this small tract originally undertaken. We may of 
oourse reasonably suppose that it was written at least 170 years ago. 

The writer informs us that, long after the death of Raja Bijjala or 
Baijjala, he was earnestly requested by his friends, to complete the work, 
or at least to arrange the materials, he had already collected, in some 
order, and to publish it, even in that state. lie complied with their 
request; but it must have been long after the death of the king, for he 
mentions Pondicherj, saying, that it was inhabited by Firangs, and had 
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three pretty temples dedicated to the God of the Firanga, Fermgiee or 
French, who did not, I believe, settle there before the year 1674. He 
takes notice also of Mamfarfyya, or Madrat. 

The author acts with the utmost candour, and modesty, saying, as I 
have written the Prabhoda-chandricti after the “ Pracriya-caimudi (that 
“ is to say from, and after the manner of that book) so I have written this 
“ work after the Vicrama-sigara, and also from enquiries, from respect* 
“ ride well informed people, and from what, I may have seen myself 

In die Cshetra-samasa, two other geographical tracts are mentioned; 
tl)e first is die Dacslui-c'hand aca, and the other is called Diia-vaU, which, 
according to the author’s account, seem to be valuable works. There is 
also a small geographical treatise called Vrita-dharA-vaM, by RaWs'wara, 
about 200 years old, it is supposed. I have -only eighty leaves of it, 
and it contains some very interesting particulars. In the peniusula, there 
is a list of fifty-six countries, in high estimation among the natives. It is 
generally called, in the spoken dialects of India, Ch'hapana-desi or the 
fifty-six countries. It was mentioned first by Mr. Bailly, who calls it 
Chapanna de Chaim. Two copies were possessed by Dr. Buchanan, and 
I have also procured a few others. All these are most contemptible lists 
of ncmes, badly spelt, without any explanation whatever, and they differ 
materially the one from the other. However there is really a valuable 
Copy of it, in the Tira-tantra, and published lately by the Rev. Mr. 
Ward. I have also another list of countries with proper remarks, from the 
Gulava-tantra, in which there are several most valuable hints. However 
them two lists must be used cautiously, for there are also several mistakes. 
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This essay on the ancient geography of the Gangetick provinces, will 
consist of three sections. The first will treat of the boundaries, mountains, 
and rivers. In the second will be described the various districts, with 
some account of them, as far as procurable. The third section will be a 
comparative essay, between the geographical accounts of these countries 
by Ptolemy, and other ancient geographers in the west, with those of the 
Paurariics. Then occasionally, and collaterally will appear accounts, 
both historical and geographical of some of the principal towns, such as 
Palihothra and Pat alt-putra now Patna, fur these two towns were close to 
each other, exactly like London and Westminister. 

The former was once the metropolis of India; but at a very early 
period it was destroyed by the Ganges: an account of it is in great for¬ 
wardness, and is nearly ready for the press. Its name in Sanscrit was 
Pdli-bhat'tu, to be pronounced Pali-bhothra, or nearly so. Bali-gram near 
Bhagalpur, never was the metropolis of India; yet it was a very ancient 
city, and its history is very interesting. It was also destroyed by the 
Ganges. ChaUrupttr or Cltattnr-griim, was the metropolis of a district in 
Bengal called Gungu-llidd/tu. It is now Ciiitpur, near Calcutta, and it 
was the Gungd or Gauge-Regia of Ptolemy. D'hacca, or rather Firingi- 
is the 'Vagina of Ptolemy, tire Taukhe of Ki-Ldrissi, and the 
Antomelu of Pu.w, &<*. 

Accurate copies of these Sanscrit treatises on geography, will be 
deposited with the Asiatic!: Society, and ultimately the originals themselves. 
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SECTION I. 


Boundaries of Anu-Gangam. Its Forests, Mountains and Rivers. 


-AnU-GANGAM, signifies that country, which extends along the banks 
of the Ganges. The GangeticJc provinces are called to this day Anon- 
khenk, or Anonkliei in Tibet, and Enacac, by the Tartars; and they have 
extended this appellation even to all India. The Ganges is called Kankh, 
or Kanihis in Tibet, and Kengkia, or Hengho by the Chinese.* 


JnV’Gakojv, has to the north the Himalaya mountains, and to the 
south those of Vmdhya, with the bay of Bengal: the southern boundary of 
Aracan, is also the limit of Anu-gangam towards the south, in that part of 
the country. To the west it has the river Brfshadvatf, now 'he Caggar. 

Op the eastern boundary, we can at present ascertain only a few points, 
which however will give us the grand outlines. The Raghu-nandana 
mountains to the east of Aracan and of Chat'(a-grhm, are the boundary in 
the south-east: from thence it trends towards the N. E. to a place called 
Mairam, eight Yojanas or sixty miles, to the east of Manipur, which last is 
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upon a river called Brahmo-tarfr. Mai'rim's true Sanscrit name it MAya- 
rama, and is amongst hills on the river SubhadrA, which goes into the 
country of Baramd according to tile Cshetra-samasa. The Subhadra is 
the Kayndwayn, mentioned in the-account of the embassy to Am, and it 
falls into the Airaoati. in the Bunnan. empire. From MaSrAm the brm- 
dary goes to a place called Mdnalara, near the mountains of Prabhii 
cul'Mra, which join the snowy mountains, in some place unknowh. The 
Prabhu mountains are the eastern boundary of Asam, and through them 
is a tremendous chasm made bv Pabas'u-ra'wa, and which gives entrance 
to the Brahma-putra into India, 

Beyond these are the famous Udaya, or Unnati mountains, or range, 
beyond which the sun rises. 

The Vinclhyan hills extend trom the bay of Bengal to the gulf of Cam- 
bay, and they are divided into three parts, the first or eastern part extends, 
from the bay of Bengal, to the source of the Narmada, and Sotia rivers 
inclusively, and this part contains the Rtcsha, or bear mountains. To the 
wc*t of this, as far as the gulf of Cambay, is the second or western part, 
the southern part of which is called Pariydtra, or Pdripulra, and the 
northern part, which extends from the gates of Dilli to the gulf of Cambay. 
is called Raivata. 

Now the third or southern portion of* these hilh, is simply called Via- 
lhya, and is, to the south of the source of the rivers Narmada, and 
Son a: the rivers Tapi or TApti, and the V altar an l near Cuttac, rise from 
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the hills or Vindhya, simply so called. All the PurArias agree, in their 
description of the hills and rivers of India, except that the Ilaivat hills 
are aVays omitted in this account: but they make a conspicuous figure in 
the history of Ciusun a. 

The inferior mountains in this extensive region, are first, the Ruja- 
tnehal hills, called in Sanscrit, Sushurii: they are well described in the 
commentary, on tire MaM-bh&mt: they are also called Cacshivat, from a 
tribe of Brahmens of that name, settled there, and well known to the 
Puruiias. 

Then come the Chad’giid'ri, or the rhinoceros hill, from Cluid'ga, to he 
pronounced Cluirga or nearly so, the Sanscrit name of that animal; and 
which still remains in the names of the two districts of Carruckpur, and 
Carruatea. They are mentioned in the Cshetra-samasa. Elian observes, 
that in India, they gave the name of Carcason, to an animal with a single 
horn. This word comes from Charga, and in the possessive case, and 
in a derivative form Cluirgasya. In Persian, this word is pronounced 
Kharrack and Khark. 

To die S. W. of these according to the GuLaca-lantra is the Gridhre- 
rut'a, or the vulture peak; the hills, called Ghiddore in the maps. 

Between these, and the Sou a are the famous hills of Rcijd-grihn, 
because there was the royal mansion of Jara'sandha. They are celled 

Iso Giri-rruja, because he had there numberless Cow-pens. Between 
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the Soria, andthe Ganges at Benares aid Gftoiar, aje the 19au£ hills, 
tailed also Rohila, or the red hills, and after them 'die fort of Rohtas is 
denominated. 

Between the Soria, and the TamasA, or Tonsa, is the extensive range of 
Eaimur, in Sanscrit, Cimmrftyu, so called because it is fortunate to die* 
amongst them. The hills of Cdfanjara, and Ckitra-cul'a, or Chilra-sanu 
in Eandela-c'hand, are often mentioned in the Purarias, and also in 
some poetical works. Beyond the Chambala are the famous hills of 
Raioata, which stretch from the YamunA, down to GurjarAt, and in 
a N. W. direction along the Yamuna, as far as Dilli. That part of 
them which lies to the west of Mat'futrA, as for north as Dilli, is called 
the Deva-giri hills, in the Scanda-puraria, and Mdya-giri, in the Blsaga- 
mt.f Theywere the abode of the famous Maya, the chief engineer of the 
D aitijas. He makes a most conspicuous figure in the Purarias, and parti¬ 
cularly in the Maha-bhurala. The scene of his many atchievements, 
and performances was about Dilli. The inhabitants of these hills calls 
themselves Mayas or Meyos, to this day: but by their neighbours they 
are denominated Mcyovuti, or Mevatis. 

The inferior mountains in the east, are the Gara hills, in the spoken 
dialects Garo, between the Brahma-putra and Silhet, along the southern 
boundary of Asama. They form a very extensive range, the western parts 
of which are called Doranga-giri or DerAn-giri, from the country they arc 
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in; in the eastern parts tliey fere denominated Numr&pai from the country 
likewise.* To the south of QAda or Gurgunh ate tile . Surad'a hills, men¬ 
tioned in the C&lici-purma: the natives call them Sdratdd, and the*e are 
the tombs of .the kings o f Anama. 

Thkhr is another range of mountains to the east of Tinerah, and, which 
forming a curve towards the N. E. passes a little to the eastward of the 
•country of an ancient king called HeiTamba, or IIeramba. The name 
of the country is Cdsur, and its metropolis is Chat pur, the Cachara and 
Citspoor of the maps. These hilh are called Titudri, or mountains of 
Tila. in the Cshetrn.*nm&»a. In them ami to eastward of Ciisara is 
Tiladri-mala-gram. or the village of Muir, in the hills of Tila. It is called 
in the spoken dialects Tilundrira-malu, and the author of the above tract, 
says that it is a pretty place. 

To the north of India arc throe ranges of mountains, Hima or snowy, 
is to the north of Nipdla or JSai/a-pdla; Hema or tile golden mountain, is 
beyond Tibet, and NishadJta. is still further north. Nay-pula is between 
the Pudapa or foot of the mountains, and Hima. Our ancient geogra¬ 
phers were acquainted with the two first: Hima or Imam; and Hema, 
Ht'mada, Ilemoda. or Emodits. Their information was no doubt very 
defective, and their ideas concerning them were of course very indistinct 
and confused, as appears from Ptolemy’s map. That author has added 
an inferior range, which he calls Bepyrrhus. This range, with Imam and 
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Emodns, he has disposed in the shape of the letter Y. Imam is the shaft, 
and the others make the two branches; Emodm is to the left or north, 
and Bepyrrhns to the right or south. Emodm beyond Tibet, is entirely 
out of its place here, and of course must be rejeoted. Bepyrrims is derived 
from the Sanscrit Bluma-pada, or Bhaya-pada, or the tremendous oass 
up, ami down the mountains; literally the tremendous footings, rests for 
the foot, or steps. These words are pronounced by the Nay-pdlesc 
Bhfin-phed, or Blum-pher, and Bhay-phed, or Bhay-pher: but in Hindee 
tileysay Bhm-paid, Bhay-pair and Bhm-pairi, Bhay-paid, or Bhay-pai'ri, 

The Paurantes admit it is true, this etymological derivation of these 
words, and of Bhma-pur or Bhaya-pur, the dreary mansion: but they have 
transferred the sensation of terror from strangers and travellers, to the 
inhabitants themselves, and have framed several legends accordingly. 
When Paras'imuma, undertook to destroy the CshettrU, the C'kasas, 
who then lived below in the plains, fled to tne mountains, where they con¬ 
cealed themselves in the greatest dismay, and consternation, A vast body 
of them went to Jalpes'u or the place of the lord of speech, at the foot ot 
the hills and a little to the eastward of the Tistd, to consult him, and claim 
his protection. They then ascended the tremendous Ghats, according to 
the Cslielra-samasa. In the same treatise, it is said, another body oi them 
to the north of A sdina, ascended the hills and settled at a place called also 
Bhfma-vati-puri, or the town replete with fear and terror, more commonly 
Bldm-puri and Bhm-pairi, which implies that the town pur, the valleys 
and passes pair or paer, at tne toot of these hills, were filled with alarm, 
and the inhabitants still tremble at the name of Parasu-ra'ma. In the 
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Commentary on the Malui-blmrat, the name of this place* is written 

Dluma-spharddhd , or rather a-sparddk 1, because BuIma, having 

defeated, in these passes, the army of Banasura, laughed and rejoined 

in consequence of his victory. The first etymology, I think Ls by far 

preferable. This appears to be the mount Bepyrrhus of Ptolemy, and 

its erroneous direction in his map may be rectified: Bepyrrhus, and 

OUorocorrha aro parts of the Pidapa, or foot of mount Himalaya, and 

ought to be connected a9 such, Bepyrrhus, io the west anil OUorocorrha to 

* 

the east, and to the north of Mama: for the Litter is only a prolongation of 
the former. 

The country of Guda or Guda-grdma h pronounced by the natives Gar- 
gank, or Guer-gauh, that is to say the town of Goa, whatever be its mean¬ 
ing, and through the rest of India it is called Gar, and also by our writers 
of the 17th century. Even Ptolemy writes it CVrAa as in Ot(oro<orrha. 
This country is generally called Annina, and is divided into two parts 
Uttara, or Uttara-gora, and Dacnhin a-gain, in the spoken dialects 
Uttar-gal, and Dekhin-got, that is to say, north and south Guru. In the 
spoken- dialects theso two divisions, are also called Uttar-pdda, and 
Delhi,i-pa'du, that is to say the N. and S. division. 

The Da man i of Ptolemy, imply the southern mountains, from the Sa»- 
scrit Ydmya, and Yumasya, which signify the south; because \ ama 
rules there. These words, in the spoken dialects, are pronounced Jamya, 
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nml Jqmasya, from which last the Greeks made Damasm, as Diamuna for 
Jamvtid; and when Pliny says, that die fM«* called die southern 
parts of the world Dramata, we should read D:amasa or Dainasa. Be¬ 
sides, Jama, or Pluto, is supposed to reside particularly there also, hence 
these mountains or part of them are called Jama-dhara, which imply 
cither the southern mountains, or die mountains of Jama, the ruler of the 
south, in Sanscrit. In the spoken dialects, they say Jamdhera, from which 
BeivNilk made Chamdara.* 

Beyono A sum a arc the Prabhu-cut'hdra mountains, beyond which arc 
diose called Udaya, or from behind which the sun makes his appearance. 

Immediately after the mountains of Asdtna, according to 1'tolbmy, are 
tliose called Semanthini , which appear to be the Udaya mountains ol the 
Pavrattics, and die Unvote of lexicons. These are declared to be the 
Samanta. or the very limit of die world, from which Ptolemy made 
Semanthini. \V“ may also say Samunnati the very place of the rising 
of the sun; for the particle Sam is used here intensively. Samanla is 
found in lexicons; the other never to the best of my knowledge; still it 
is admissible, for it is correct and grammatical. 

Let us pass to the mountains to the east of Bengal. Between that 
country, and Traipura, Uicre is a range of hills, which passes close to 
Camillah, then all along, the sea shore, and ends near ChaCgdnh. This 
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range is palled. Raghu-nandana in the Cahttra-samusa, and in the district 
of Chat gunk there are two portions of it, one is called Chandra-idc 'hara 
or Clumdra-giri; in lliis is Sitd-cunda, or the pool of Sita', and the burn¬ 
ing well. -The other portion is called Virupacithya. 

The mountains to the eastward of Traipwa, and of Chatganh, are men¬ 
tioned in the above geographical treatise: in the northern parts they ara 
called the Tilddri or Tailddri mountains, with several places of that 
name, as we have seen before. The Peguera are called also Tatiana, and 
it is possible that the Tailddri or the mountain of Tito or Taild may have 
been so called from that circumstance: for they constitute, at least in the 
lower parts of that range, the natural boundary between Itidia, and the 
Talian country or Pegu. Between Ardcan, and Ava," is the famouf 
pass of TaUd or TdlldkL 

In the Cshetrasamdsa the Carna-phulli or Chat'gdnh river, is said to 
come from the Jayadri or mountains of victory, and the Nahhi or Naf 
river, from the Suvarda or golden mountains; but these are portions only 
of the above range. The mountains, as well as the country to tlie east¬ 
ward of Trai-pura are often called Reang by the natives. When we 
read in Major Dow’s history of Hindoostan, that Sultan Sujah fled from 
D'hddca to Aracan, through the almost impervious forests and mountains 
of Rangamati, it is a mistake, and it should be the forests and mountains 
of Reang. It is not likely that, that unfortunate prince should fly from 
D'huccu to Rangumali on the borders of Asuinci, a great way ton aids the 
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nml Jqmasya, from which last the Greeks made Damasm, as Diamuna for 
Jamvtid; and when Pliny says, that die fM«* called die southern 
parts of the world Dramata, we should read D:amasa or Dainasa. Be¬ 
sides, Jama, or Pluto, is supposed to reside particularly there also, hence 
these mountains or part of them are called Jama-dhara, which imply 
cither the southern mountains, or die mountains of Jama, the ruler of the 
south, in Sanscrit. In the spoken dialects, they say Jamdhera, from which 
BeivNilk made Chamdara.* 

Beyono A sum a arc the Prabhu-cut'hdra mountains, beyond which arc 
diose called Udaya, or from behind which the sun makes his appearance. 

Immediately after the mountains of Asdtna, according to 1'tolbmy, are 
tliose called Semanthini , which appear to be the Udaya mountains ol the 
Pavrattics, and die Unvote of lexicons. These are declared to be the 
Samanta. or the very limit of die world, from which Ptolemy made 
Semanthini. \V“ may also say Samunnati the very place of the rising 
of the sun; for the particle Sam is used here intensively. Samanla is 
found in lexicons; the other never to the best of my knowledge; still it 
is admissible, for it is correct and grammatical. 

Let us pass to the mountains to the east of Bengal. Between that 
country, and Traipura, Uicre is a range of hills, which passes close to 
Camillah, then all along, the sea shore, and ends near ChaCgdnh. This 
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On one side of mount Maiamdrue, according to our author, are the 
Nanga-loga, \ Hich, he says, signifies naked people, and tills is to tiiis day 
the true meaning of Nanga-loga in Hindi: their country is repeatedly 
called Nagna-deta, or country of the naked in the Puruna*, and they call 
themselves Nandi* or the naked, but this word they generally pronounce 
LancUL* They are called also Cud. and in the C»httras«amisn it is said, 
that the original name is Cenut, and Cemuea, which are pronounced in tbo 
dialect of that country Ceu, Ceuca or Ceuci; and Portuguese writers men* 
tion the country of Cu, to the eastward of Bengal 
The Vmdhyan mountains are in general covered with forests called in 
Sanscrit, Aranya or Atari, and this last implies an impervious wood, or near¬ 
ly so. Tlie Vmdhydtaris, are often mentioned in Uie Puranas, and poetical 
works. They are divided into forest-cantons, mentioned in the lists of coun¬ 
tries in tiie Purina*, and in geographical works among these forest-cantons, 
ten are of more renown, than the others: these are to the east of the river 
Son a, and are called in the above lists Dasdrna, and in geographical 
tracts Das draxy a, or the ten forests, and in every onn of them is a strong¬ 
hold or fort Rina, and Dafarria signifies the ten forts. Another name for 
these forts is Uttamurn cr; which implies their pre-eminence, and superiority 
of power above the others. These ten strongholds are probably the 
Dasapur, or decapolis of the last section but one of the Pudinayurdria, 
and of Casas also. There resided ten chiefs, who availing themselves of 
the eupineness of their neighbours below, became hill robbers, and obtain- 
ed at various periods much might and honor. They were like the savage 
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tribes of Rajamebot, ohly they acted upon a target, and of course upon a 
more Honorable soak. 

These forests are in general called JhMirc'handn, always pronounced 
JhAri-c'handL in the ipokcn uialccts, which signifies a country abounding 
with Jhdri, or places overgrown with thickets, and underwood. However 
there are many extensive forests of large and tall trees of various sorts, but 
undei these there is no grass, and very seldom any Underwood: therefore 
the copses are most valuable, being fit for the grazing of cattle. 

These ten cantons included all the woods, hills and wilds of south 
Bahar, with the two districts of Surugtoya, and GangApur in the south. 
We have also the Bw&ddsirariya, or twelve forest-cantons, including the 
ten before mentioned with the addition of Bandeta-c'handF and Baghela- 
c hand'. Another name tor such woods and thickets is Jhdnci and Jhdncar; 
which the natives of these forests, generally pronounce Dangi and 
Hangar, according to the Cshetra-samdsa, and to the natives also, who 
call themselves Ddngayas from Bandela-c'hantT, all the way to the bay of 
Bengal, and their country Dungaya. The other Hindus however call the 
whole Jhar-c hand, and it is noticed in Dow's history of India, and in 
that of Bengal by Major Stewart,* and also either by Tavernier or 
Bernier, but supposed by them to be a town in the vicinity of Berham- 
pur, instead of an extensive forest. They call it Geharcunda, and sup¬ 
pose it to mean a cold place. In Bengal they call it often Jangal-teri and 
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in the C&lietra-sum&ia, Jangdl-cshetra anil Jar-c'liandi, all implying the 
woody country. In the Company’s Registers, they ave called the Jungle- 
mchdls oi forest-cantons. 

According to Major Dow’s history, when the emperor Firo«e III, in the 
year 1358, was returning from Bengal, he pas-ed through the Padmdvati 
forest, which is one. of the old names of Patna, once the metropolis of that 
country. These forests abounded with elephants, and the emperor caught 
many. For a similar reason, the mountains and forest* of Jhur-c'hand'are 
called, in the Peutingerian tables, the Lymodus mountains, abounding with 
elephants, and placed there to the south of the Ganges, They really were 
in the country of Magadh or Magd, as generally pronounced, and which 
was also the name of Patna .and of smith Bahur. Much information con¬ 
cerning India, was derived from Arabian merchants and sailors, by whom 
the Greek and Roman fleets were ehiefly manned. These to the names 
of countries prefixed the Arabic article Al, as in Al-tibet, Al-sm, Ac.: thus 
they said Al-mogd for Magadh, A'-murka and Al-uryyaca, for Mura 
or Murica and Aryyaea, from which the Greeks made Limyrica and 
Lariaca. Kl-maied or Patna is placed, in the above tables, 250 Roman 
miles to tiie eastward of the confluence of the Jumna with the Ganges, 
and its name is written there Efymaide. These forests are. called Ri'rsha- 
van or bear forests, and the inhabitants Rlialldta or BhallaChu, hear hun¬ 
ters or bear killers* These are the VhylHttz of Ptolemy, and the Brulloits 
of Captain Robert Covert. There v ere also the Dryllu-pbylldce, pro- 
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bably from soma place called Derowly: the Condali now the Gonds 
(as Bin*ala, from Banga) were part of the Phyllita. This shews 
that these bear hunters were spread over a most extensive region. 

As these extensive forests abound with snakes; the country is called in 
Sanscrit, Ahircshctra, or snake country, and Ahi-ck’hatra, from the snakes 
spreading there, their umbrellas or hoods. In the spoken dialects, they 
say Aic-het and Aic-shet. The country and mountains of Aic-shet are well 
known all over the peninsula, according to Pr. F. Buchanan in his 
account of Mysore, Ptolemv gives to the mountains of south Bithar and 
in tlxe western parts of Bengal, the name of Uxentus obviously from 
Aic-shet. In the southern parts, or in Burra-n'igjmr, and adjacent coun¬ 
tries, he calls them Adisafhrus from Ahn-JChatra. The country about 
the Vindhyan hills, from Rdjdmehdl to Chundr, is divided into Anlara-giri, 
or within the hills, and Bahii-a-giri, or without the hills, and this last is 
applied to the country to the south of Patna along the Ganges. 


Now let us pass to the rivers, and l shall describe first, those on the 
right of the Ganges, then the rivers on the left of it; and I shall conclude 
this section with an account of the Ganges itself. This I believe Ls the 
best way, as it will obviate many repetitions. 

The first river of note below Ilurdwdr, and on the right side of the 
Ganges, is the Cdlindt or Cdlint, for both are used indifferently by the 
natives, and which falls into the Ganges,mar Canoge. She is considered 
as the younger sister of the Yamuna: hence it is called the lesser Yamuna 
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or Calindi. This accounts for Ptolemy mistaking it for the elder or 
greater Yamuna,. And making but one river of the twa; Don Joan de 
Barros did the same, when he says that Caitoge was at the confluence of 
the Jamuna with the Ganges. Mr. D'Anvillb. better informed, removed 
tlie greater JumnA to its proper place; but carried along with it Canoge, 
which accordingly he placed near AUafsabad, at least in his first maps. 

The royal road from the Indus to Palibotlira crossed this river at a 
place called CalinUpacska according to Megasthenes, and now probably 
K'lioda-gunge; Cuiiru-pacsha in Sanscrit signifies a place near the Calini. 

The next is the blue YamunA or CAlindi, Use daughter of the sun, the 
sister of the last Manu, and also of Yam.y or Sam ana, our Pluto or Sum* 
manus. Her relationship with the lesser CAlindi or Calini is not -noticed 
by the Pauranics, though otherwise well known. In the spoken dialects 
it is called Jamuna, Jumna, and Jubuna particularly in Bengal, It is 
called Diainuna by Ptolemy, Jomanes by Pliny, and Jobares by Arrian, 
probably for Joban.es or Jubuna. It is called t-dliidi because it has its 
sourep in the hilly country of Cdlmda, called Cidindu in the Geographical 
Commentaries, on the Maha-bhdrala. It is the Cttlindrine of Ptolemy 
from Culindan, a derivative from CulihdA. 

The confluence of the GangA and Yamuna at PrayAga is celled 
Triverii by the Pauranics; because thr « river, v i,i;kk, ,,, Jn ft 
there; hut the third is by no means obviou the night. It 1, ti.o , ms 
SarasvtUi, which cook; out of the hills to the west fetha Yamuna . wtssc 
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close to Thameter, Joses itself in the great sandy desert, and re-appears at 
Prayag, humbly oozing from under one of the towers of the fort, as if 
ashamed of herself. Indeed she may blush at her own imprudence: for 
she is the goddess of learning and knowledge, and was then coming down 
the country with a book in her hand, when she entered the sandy desart. 
and unexpectedly was assailed by numerous demons, with frightful coun¬ 
tenances, making a dreadful noise. Ashamed of her own want of fore¬ 
sight she sank into the ground, and re-appeared at Prayaga or Allahabad, 
tor as justly observed, learning alone is insufficient 

These three rivers flow then together, as far as the southern Triverii 
in Bengal, forming the Trivetit, or the three plaited locks: for their waters 
do not mix, but keep distinct all the way. The waters of the Yamuna 
are blue, those of the Sar-asvat( white, and the Ganges is of a muddy 
yellowish colour. These appearances are owing partly to the nature of 
the soil below, and above to the reflexion of light from the clouds. 

The Tamasa, or dark river, from its being skirted, at least formerly, 
with gloomy forests,' is called Toma or Tonsn in the spoken dialects and 
by Ptolemy Touso or Tousoa. 


It is not to be confounded with the Son a; for the Touso, according to 
him falls into the Ganges, above Cindia now Canti or Mirzapur. It is 
occasionally called Partias a, as in the Vuyu and* Mafsya-purdiias; and 
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at its confluence with the Ganges, there is a very ancient place, and fort 
called to this day Parn'asd, 

Thk next river is the hateful Carmmandsa, so called, because, by t(je 
contact alone of its waters, we lose at once the fruit of all our good works. 
Its source is in that part of lire Vindhya hills called in the Pardrias 
Vindhya-mavUcd, which implies the heads, peaks or summits of the original 
mountains of Vindhya. 

This mountain presumed once to rear his head, above that of Himalaya, 
and thus consigned it, and the intermediate country, to total darkness. 
One day Vindhya perceiving the sage Agastva his spiritual guide, pros¬ 
trated himself to the ground before him, as usual, when the sage as a pun¬ 
ishment tor his insolence, ordered him to remain in that posture. We had 
such monntains formerly in the west, which kept the greatest part of Europe 
in constant darkness, and which must have met with a similar fate, though 
not recorded. All the ground he covers with his huge frame is denomina¬ 
ted MauU, or the heads or peaks of Vindhya, and is declared to be the origin¬ 
al V indhya, which gives its name to the whole range, from sea to sea, and is 
supposed to extend from the Son a to the Tonsa. As the Carmmandsa 
comes from the country of MauU, there is then a strong presumption, that 
ii is the river Omalis of Megasthenes: thus the great river, which he calls 
Commenasis, is the Sarayu, and is so called, liecause it comes from the 
country of Comanh, or Almora. The river Cacut'his of the same author is 
the Puna-pmd, and is so called because it flows through the country of 
TOL. XIV. 5 I 
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Cleat a. It is also called Magadhi by~fae~Paurarfiss, for a similar reason. 
In this manner the Yamuna is also called Calindi, because it comes from 
•he hilly country of Calinda, as I observed before. 

m 

The waters of the river Maull were originally as pure, and beneficial to 
mankind, as those of any river in the country. However they were long 
after infected and spoiled, through a most strange, and unheard of circum¬ 
stance, in consequence of which its present name was bestowed upon it. 

Tui-s'ancu was a famous, and powerful king, who lived at a very early 
period, and through religions austerities, and spells, presumed to ascend to 
heaven with his family. The gods enraged at his insolence, opposed him, 
and he remains suspended half way withliis head downwards. From his 
mouth issues a bloody saliva, of a most baneful nature. It falls on 
Vindliya, and gives to these mountains a reddish hue: hence they are 
called Ruhita nr Lohita, die red and bloody hills in the vicinity of Rotas^ 
It is unnecessary to remark, that this infectious saliva, mixing with the 
waters of the river Maidf, would naturally infect, and render them most 
inimical to religious purposes. This legend is well known; but the best 
account I ever saw, is in the Mahd-Ramdyaria, in a dialogue between 
Agastya, and Hanuma'n. The next is the Soria, or red river: in the 
Paninas it is constantly called Soria, and I believe never otherwise. In 
the Amara cosa, and other tracte, I am told it is called Hirariya-bdhu im- 
pl \ ing the golden arm, or branch of a river, or the golden canal or channel. 
These expressions imply, an arm or branch of the Soria, which really forms 
two branches, before it falls into the Ganges . The easternmost, through 
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the accumulation of sand, is now nearly filled up, and probably will soon 
disappear. 

The epithet of golden, does by no means imply that gold was found in its 
sands. It was so called probably, on account of the influx of gold, and 
wealth, arising from the extensive trade carried on through it; for it was 
certainly a place of shelter for all the large trading boats, during the stormy 
weather, and the rainy season. 

In the extracts from Megaslhcnes by Pliny and Adrian, the So tuts and 
Erannoboas appear, either as two distinct rivers, or as two arms of the 
same river. Be this as it may, Arrian says, that the Erannoboas was the 
third river in India, which is not true. But I suppose, that Megasthencs 
meant only the Gangetick provinces: for he says that the Ganges was the 
first and largest: he mentions next the Commenasis or Sarayu, from the 
country of Commanh, as a very large river, the third large river is then the 
Erannoboas or river Soria. 

Ptolemy finding himself peculiarly embarrassed with rr gard to this 
river, and the metropolis of India situated on its banks, thought proper to 
suppress it entirely. Others have done the same, under similar distressful 
circumstances. It is however well known lo this day, under the denomina¬ 
tion of Hirariya-baha, even to every school boy, in the Gangetick pro¬ 
vinces, and in them there is no other river of that uame. 

The origin of the Soria, and of the Narmada is thus described by 
F. Tieffenthatler, on the authority of an English officer, who surveyed 
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it about the year 1771* “ according to an English Engineer, who went 
“ from Allahabad, to the source of the Narmadh, there are three rivers, 
“ which have their origin from a pool eight yards long and six broad, and 
” surrounded by a border of brick. This pool is in the middle of the 

village of Amarcaritaca. Above it is a rising ground about fifty yards 
" high, on which Brdkmtau have built houses. The NarmadA flows 
“ from the said pool, a mile and half towards the east, then falls with 
" violence down a declivity of about twenty-six yards, and then runs with 
“ velocity towards a village called Capildara and from this place through 
“ an extensive forest, and then turning towards the west, it goes to 
“ Garamandel and thence into the sea. In coming out of the above pool 
“ it is one yard broad.” 

“ The Sone makes its first appearance, about half a mile from the pool, 
“ and then runs through a very narrow bed, down a declivity of about 
“ twenty-five yards. Five miles thence, it is lost in the sands; then collect- 
“ ing itself again into one body, it becomes a considerable stream, and 
“ goes to Rhotas. The Juhala ( Johila) is first seen about three miles from 
“ the pool, and is but an insignificant stream.” 

Tieffenthaler has omitted the name of the officer, but" it was Wil¬ 
liam Bruce, a Major in the Company’s service, and mentioned by Major 
Rennel.+ 

* Btuhrcibmg von Hindootian, Ac. p. MB. Some account oik ■ ji.ee tlio, tram nutii* 
autboritiei by Ceptuia Bluut, Aiiuliek Rtttarchet, Vol. 7tk p. 100. 

+ Skk Memoir of t map, fcc. p. 134. 
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The next river is tlie Pma-fwii, which signifies again and again, in a 
mystical sense; for it removes sins again and again. It is a most holy 
stream, and is called also Magadhf, because it flows through the country 
of Magadka or Cicala. Hende this river might be called also Cicati, and 
it is the Gacutku of Megasthenes. Then comes the Fhaigu, the Fulgo of 
rile maps. I thought formerly, that it was the anonymous river of 
Ptolemy, which he derives from the mountainous regions of Uxentas, in 
Hindi, Aicshet, from the Sanscrit Ahicshetra. Our author has pretty well 
pointed out its confluence with the Oanges near Mudgir, where it receives 
another river from tile south, called the Kewle in the maps, and which is 
really the anonymous stream of that author, as it appears from several 
towns on its banks: but Ptolemy has lengthened its course beyond mea¬ 
sure; as I shall show hereafter. 

Let us now proceed to the Sulacshrii, or Chandravati, according to the 
Cghetrarsamdm. It is now called the river Chandan, because it flows 
through the Van or groves of Chandra, in the spoken dialects Chandwan, or 
Chandan. In the maps it is called Gogd, which should be written'CaacA, 
because according to the above tract, it falls into the Ganges, at a place 
called Cucu, and in a derivative form Caucaua, Caucwd, or Caucd. It flows 
a little to the eastward of Bhagalpur: but the place, originally so called, 
has been long ago swallowed up by the Ganges, along with the town of 
Bali-grdm. In the Jina-vilds, it is called Arariya-bdhd, or the torrent from 
the wilderness, being really nothing more. 
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The other rivers, as far as Tamlook, are from the Cshdtra-sanuisa. The 
Jidda now the Bdnsti, falls into the Ganges near Jungypur. I believe it 
should be written JiadC'ha, because it flows through the country of that name. 
The Dwdracu is next: then, the MayuracsM or with the eyes of a Mayura , 
or peacock; this is the river More. To the N. E.pf Jemuyacandi are the 
following small rivers, the Gocarni, and beyond this the Child, and the 
Gricamot'kd, in the spoken dialects Gdrmord. Their path towards the 
Ganges, is winding and intricate. 

The next river is the Bacres'wari, which comes from the hot wells of 
Jiacreswara-mahddtva, or with the crooked Ldnga. These hot wells are 
of course a most famous and holy place of worship. It falls into the 
Ganges above Catwa, and it is called in the maps Bdbla. 

The Aji, or resplendent river is the next: its name at full length is 
Ajuvali or Ajamali, full of resplendence. The Ajwati, as it is pronounced, 
is the Amystis of Megasthenes, instead of Asmytis . It fell into tlie Ganges, 
according to Ariuan, near a town called Caladupa, the present, and real 
name of which is Cata-dwfpa; but it is more generally called Catwa. 
The Aji is called also Ajayd, Ajay't and Ajasd, in the GdlavarTantra. 
As Ajaya may be supposed to signify invincible, it is declared, tiiat 
whatever man bathes in its waters, thereby becomes unconquerable. The 
next river is the Ddmodara, one of the sacred names of Vishnu, and ac¬ 
cording to the Cshiira-samdsa, it is the Vedasmriti, or Vedavati of the 
PurarCas. Another name for it is Deoanad, especially in the upper parts of 
it? course. In the sookeu dialects it is called Damodd or Damodt. It is 
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tk* Andomatis of Arrian, who says that it eomes, as well as the Cacuthis, 
now the Puna-puna , from the country of the Mandiadini, in Sanscrit 
Manda-bhogya or Manda-dhanycu 

The Dariceswart\ or D&ricesl, is called Dwcrracesif in the Galava- 
Contra. It is the Dalkisor of the maps, near Bisheupur.. It is so called 
from Ddriceswara-mahadeoa. 

Then comes the Sildvatt, Sailavatf, or Sailamatf* called simply Sailaya 
by the natives, and Selai in the maps. It is tiie subject of several pretty 
legends, and a damsel bora on its banks, and called also S.ulamati' from 
that circumstance, makes a most conspicuous figure in tlie Vriliatcat'hd. 
It is the Solumatts of Megasthenes . 

The next river is the fansavati, called Cansaya by the natives, and 
Cass-ai in the maps. The three last rivers joining together form tlie 
Rupa-Nartiyana, or with the countenance of him, whose abode is in tlie 
waters, aud who is Visiinu. 

Then comes the Suvarria-rcc'ha, or Hiranya-rec'M, that is to say the 
golden streak. It is called also in the Puranas, in the list of rivers, 
Suctimalt, flowing from the Ricslta, or bear mountains. Its name signifies 
abounding with shells, in Sanscrit Sucti, Sanc'ha, or Cambu. 

c ir.T =rr ,sssst --■ assess ===== ■ ■■ : 1 gsasa saag MC .■u.ii irr 

* In Sanscrit the words va , vati , or mati % man, and mani originally signify, in composition, lika- 
aeis; hit iu many iostaaces they imply fullness, abundance. In Latin we knew Fa* otmc , 
mentum like wise, See. 
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From Cambu, or Cambqja, in a derivative form; corites the Cambium 
mouth of Ptolemy and- which, he thought, as well a# many others till 
lately, communicated with the Ganges, of even was a branch 6f it. 

The Suvarria-rdc'hd, it is true, does not fell into the Ganges any more 
tllan the four rivers, wnich I am going to mention; but they cure so situated, 
that it is necessary to give some account of them, for the better under* 
standing of this Geographical Essay. Of these four rivers the first is the 
Soria, which flows by Balasore, and is not noticed, as far as I know, in the 
Pur&ricts. 

The next is the Vaitararii, which runs by Yajdpwr, the Jaugepoor of 
the maps. In the upper part of its course, it is called Cocila, and in the 
spoken dialects Coil. 

There are two rivers of that name, the greater and the lesser; this last is 
I believe the Salundy ot the maps. The greater Vaitararii is generally 
called Chittrotpald in the Putranas. The third is the Brdhntarii, called 
Sanc'ha in the upper part of its course. This and the Vaitararii come 
from tlie district of Chuta-Nagpur. 

The fourth river is tire Mahu-nada or Maha-nadJ, thatris to say the 
great river. It is mentioned in the lists of rivers in the Purarias, but other¬ 
wise it is seldom noticed. Tt passes by Cataca. 

Ptoi.emy considers the Cocila and Brahmarit riven as one, which he 
calls Adamas, or diamond river, and to the Malta- nadt he gives the name of 
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Dosaron. He ’ however mistaken: the Mahd-nadi is the diamond river, 
and his Dosaron consists of the united streams of the Brdhmarii, and the 
Cocild and is so called, because, they come from the Dasdranya also 
Dasdrna, or the ten forest-cantons. He might indeed have been led into 
this mistake very easily, tor the Brdhmarii and Cocild come from a dia¬ 
mond country in Uhuta-Nagpur, and in Major Rennell’s general map 
of India, these diamond mines towards the source of these two rivers are 
mentioned, and seem to extend over a large tract of ground. 

Before we pass over to the other side of the Ganges, let us consider 
the rivers which fall into the Yamuna. The first river is the Goghas, to 
be pronounced Goghus, which passes close to Amaru, or Amere near Juypur. 
It comes from the east, and is first noticed at a place called Ichroivle, as it 
passes to the north of it, at some distance. It winds then towards the S. W. 
and goes towards Amere and Jaypur, thence close to Bagnio, when it 
turns to the south and soon after to the S. E. The village of Ichrowle, being 
near the Goghus, is also called Goghas after it, or fhokus, v- it is written 
in Arrows?,iitii’s map: but it is coned*red by that famous geographer, as 
a different place from Ichroivle. This rifer is called Daiiiiad.ee, by some of 
our writers of the seventeenth century, and is supposed by them to come 
from the mountainous district of Iliuduon, and then to flow dose to that 
city towards the west, and to fall into the Indus at linear, according to 
Captain II. Covert, who was there 1 believe in the year 1609 or 1610. 
This is by no means a new idea, for this is the river without a name menti¬ 
oned by Ptolemy, who places, near its source, <t town called Gagasmira , 
in which the names of the Goghas, aud of the town of Amere are sufti- 

5 L 
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ciently obvious. Some respectable travellers, who have occasionally visited 
that country are of the same opinion, being deceived by seeing that river 
flowing towards the west a considerable way. 

The town of Hindoon still exists, and the inhabitants of the adjacent 
country who were formerly great robbers, trusting to their fastnesses, 
among the hills, are still so, whenever they can plunder with safety. It is 
most erroneously called Hindour, in Arkowbmith’s map, and I am sorry to 
observe, that otherwise admirable work disfigured by bad orthography, 
the result of too much hurry, and carelessness, and the errors are 
equally gross and numerous, and sometimes truly ludicrous. As to the 
Damiadee* this appellation is now absolutely unknown. The first notice 
I had of the Guglias was from a native surveyor, whom I sent to survey 
the Panjub, and who accidentally passed through Jaypur, but remained 
there several dnvs. 

The Damiadee was first noticed by the Sansons in France ; but was 
omitted sihee by every geographer, I believe, such as the Sicur Robert, 
the famous D’Anville, &c; but it was revived by Ma jor Rennell, under 
the name of Dummody. I think its real name was Dhumydt'i, from a thin 
mist like smoke, arising from its bed. Several rivers in India are so named: 
thus the Hiranya-bdha, or eastern branch of the Soda, is called Cujjhatt, 
or CuhS\ from Culia a mist hovering occasionally over its bed. As this 
branch of the Soiia has disappeared or nearly so, this fog is no longer to be 


* S*e Andrew Bp ice's Dictionary ad tocem and other*. 
+ Commentary on the Ge»g. of the M. Bh. 
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seen. I think, this has been also the fate of the DMmyat (, which is now 
absorbed by the sands. This DMmyat i, seen at Baccar by Capt. Covert, 
did not come from Ilendown, but from some place in the desert, still un¬ 
known, but I suspect that it is the river, without name, placed, in Arrow- 
smith's map, to the E. N. E. of Jaysulmere. It pastes near a village called 
Lauty or Lalyanh, which village is said to be twenty Cos to the east of 
Jaysulmere, by the late Major D. FaIvey, who travelled twice that way, 
in the years 1787 and 1780: according to him there is no river, nor 
branch of the Indus between Jaysulmere, and Baccar. He was a well 
informed man, who understood the country languages, and in his route 
ho always took particular notice of the rivers which he crossed. The 
Damiadee is now called by the natives, Lohree or Rohree, from a 
town of that name, near its confluence with the Indus. I am assured, 
that, during the rains, the backwater from the Indus, runs up the dry 
bed of a river, for a space of three days. This dry bed is supposed, to 
have been formerly the bed of a river, formed by the united streams of 
the rivers Caggar, and Chitangh from the plains of Curu-cshetra , but 
this I think highly improbable. 

The next is the Charmmamcalt, or abounding with hides. It is often 
mentioned in the Puranas, and is called also Charmmabala, and Siva- 
nada, in the spoken dialects Chamhal and Seonad. It is sometimes repre¬ 
sented as reddened with the bloody hides put to steep in its water.* 


* In the Mcghu Diita this liter is mid to hue originated in the blood shed by Ranti Dili 
at the Gomcilhus or o fieri i'gs of kiue. 
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The hides, under the name of Chembelis, were formerly an article of 
trade.* The country about its source is called Chatmma-dtcfpa, which 
is certainly between waters or rivers, which abound in th <t country. 
There is a town called Sibnagara, or more generally Seonah , the town 
of Siva, after whom this river is denominated. 

The Sipra, Siprd , Cshipra , called also the Avanti river, falls into 
the Cliambal. 

The Sindhu or Sind, is occasionally mentioned in the Purdrias , as 
well as the little river Para , commonly called Pdroali , which, after 
winding to the north of Narwdr, falls into the Sindliu near Vijayagar. 
It is famous for its noisy falls, and romantic scenes on its banks, and 
the numerous flocks of cranes and wiltf geese to be seen there, particu¬ 
larly at Buraichd west of Narwdr. The next is the little river Pavjd , 
which falls into the Yamuna, and is called in the spoken dialects Panja , 
and in the maps Puhuj. 

The Vetrarati, or abounding with withies, is a most sacred ri\ or, 
Velru or Betra is a withy, and so is Villir in the old Saxon. In the 
spoken dialects and in English, the letter R is omitted; in Hindi they 
say Beit and in English With or withy. In the spoken dialects, it is 
called Betwd and Betirdnti. 

The river Dussaun, which falls into the Vetravati is probably the 
Dasani d of the Pauranics. 


* Sli Dictioanaire dc Commerce. 
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The next river is that, which we call the Cane.: but its true name is ' 
Ckyit t, and the author, of the CshAtrasamasa , says, that it i9 the CriyA, 
or Criydma of the PurfaCas, and called Ceyan in the spoken dialects. 
Another name for it is Crhhna-gangd, which, according to the Vardha- 
fUrana flows by Calonjara. 

Let us now pass to the rivers to the north of the Ganges, or on the left 
of it. The first is the Sardoati, or full of reeds: another name of the same 
import is Bdna-gangd, this is used by natives: in the Mdhd-bharata , it 
is called Su-Vdma, or most beautiful: its present name, and of the same 
import is Rama-gangd, or R amya-ganga. In the Saravan, or Saraban^ 
that is to say the thickets of reeds on its banks, Ca'rticeya was bom. 
This name is sometimes applied to the river itself, though improperly, and 
from Saraban, Ptolemy made Sarabon and Sarabos It is called Su- 
shoma, in the Bhdgaml , or the most beautiful. It may be also translated 
the beautiful Shoma or Soma. 

In the Amara-cosa, and commentary, it is called Sausam' in a deriva¬ 
tive form from Su-snmf. It is declared there to be in the famous and 
extensive country of Ustnara. The reason for its being introduced into 
that work is, because, there is in it a city called Cant'ha, and Sausami- 
« cant'ha This word is of the neuter gender, provided the compound 
“ term be the name of a town in Ustnara, else it is feminine. Example; 
•• Sau-sami-cant'ha, and Dacshiiia-cant'hd names, of towns; the first in 
« Ustnara, the other out of that country.* These two towns still exist: 
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the first, in the late surveys made by order of Government, is placed on 

° n t 

the western bank of the Rama-ganga, in 29 7 of latitude: the other or 
south Cant'ha is in the district of Budayoon, and is the head place of the 
Vurguriah of Kant according to the Ayin Acberi.* There is little 
doubt, but that the Somd or Sami is the Isamus ot Strabo, the boundary 
of Menander's kingdom.*)' 

The beautiful Vdmd was mentioned by Megasthenes, as a river falling 
into the Ganges, according to Pliny. This river consists of two brandies, 
the Western is called Gdngdn, according to the late surveys made by 
order of Government; the eastern branch is the Ram-gangu, and they 
unite about twenty miles to the south of Rdmpoor. On the banks oi the 
former lived the Gangani of Ptolemy called Tangani m some copies. 

The next river is the Gaurd, Gaurt or Gaurdnu There are many 
rivers so called, but it is doubtful, whether this was meant by the 
Pawrariics. The inhabitants ot the country call it so, this is sufficient 
authority, and it is probably the Agoranis of Megasthenes. 

The Gomatl, or Vdsishti river, is called in the spoken dialects Gumtt. 
About fifty miles above I/ucknow, it divides into two brandies, which unite 
again below Jounpoor. The eastern branch retains the name of Gumti; 
the western branch is called Sambu and Suul, and in the spoken dialects 


* Ayin Acberi, Vol. 2d Tucinm Jumma, p. 84. 
4 S»ibo Lib. ir, p. 516. 
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%e. because it abounds with small shells. This is really the case, as 
I have repeatedly observed, whilst surveying, or travelling along its banks. 
They are all fossile, small and imbedded in its banks, and appear here 
and there, when laid bare by the encroachments of the river. They 
consist chiefly of small cockles and periwinkles. Many of them look iresh, 
the rest are more or less decayed, and they are all empty. I know several 
other rivers so called, and for the same reason. In the spoken dialects, 
their name is pronounced Sj/e as here, Soy and Sui, at other places, from 
the Sanscrit Suctf. This river is not mentioned in any Sanscrit book, 
that I ever saw, but I take it to be die Sambus of Megasthenjss. 

The next river is the Sarayu, called also Devica, and Gharghara; 
in the spoken dialects Sarju, Devi, Delia and Ghdghrd. Tht Paurdiiics 
consider these three denominations, as belonging to tlie same river. 
The natives here are of a different opinion; they say that Dcwd and 
Ghdghrd, are the names of the main stream, and the Sarju a different 
river as represented in M^jor Renneli’s maps. The Sarju comes from 
the mountains to the eastward of the Dew a, passes by Barakh, and joins 
the Dewd above Ayauhya or Oude, and then separating from it, below 
that town, it crosses over to the other side, that is to say to the westward 
of it, and falls into the Ganges, at Bhrigurdsrama, in the spoken dialects 
Bdgrdsan. In the Cshetra-samdsa it is declared, that the Gharghara is 
the true and real Sarayu, and that it is called Mahd-sarayu or great 
Sarayu, and the other is the little Sarayu. According to the above 
Geographical Treatise, the Sarayu is also called Prema-buhim, or the 
friendly stream. Towards the west it sends a branch called in the 
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Puranas, Tamati, and in the spoken dialectic and fav the map* Ttouai 
it is a most holy stream, and joins the lesser Sarayv in the loyrer parte 
of its coarse. 

It is omitted by Ptolemy, bat it is the large river called by 
Megasthenes, Commenaaes, or the Camamuh river, because it comes from 
the country of Comaunh, called also Abmarah. It is called Ocdanet hy 
Artemidorus, as. cited by Strabo, because it frows by the town, and 
through the country of Oude, called Oita by the poet Nqnnus. 

The Gharghara is callec Qorgori* by thfe Anonymous of Ravenna: 
for thus I read, instead of Torgoria, as the original documents were in 
the Greek language, in which there is very little difference between the 
letters T and Greek r. The Rdv& or noisy nver, is mentioned in the lists 
of countries in the Purdrias otherwise it is but little known. In a deriva* 
live form, it becomes Rdvati, and in the snoken dialects Rabtf and Raptf. 

The Gandact or Gandacdiatt, is called Gandac in the spoken dialects, 
and it is the Condochatea of Megasthkhes. This river is left out by 
Ptolemy; but it is obvious, at least to me, that he had documents about 
it and the S arayri, which, either he did not well understand, or were very 
defective. All rivers to the north of the Gangea flow in general towards 
the south, declining more or less toward the east. Here Ptolemy has a 
river, winch, according to him, flows directly towards the south-west, 
and he ha 5 very properly bestowed no name upon it. What is remark¬ 
able is that the source of this imaginary river is really that of the 
Gand'aci, and its confluence with the Gangea is that of the Dew&i On 
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ib banks he has a town called O&ssida, (He Sanscrit name of which is 
Hut had ha, or Cus'adya, the same with Chide; and, as it were to complete 
the sum of blunders, he has placed Canogiza or Canege- on its banks. 
According to Ptolemy, the source of this river is in the northern hills, at 
a place, which he calls Sel&mpttra, (as it' is written and accentuated in 
the Greek original), at die foot of mount Bepyrrhus, so called from 
numerous passes through it and called to this day Bhimpheri, synonymous 
with Bhay-pheri or the tremendous passes, as we have seen before. 
Selampoor, is really a Sanscrit name-of a place, SaiUtpura, or Sailampur, 
for both* are grammatical, and are synonymous with Sailagr&m, and the 
obvious meaning, and we may say the only one of both, is the> town of 
Saila, which signifies a rocky hill. 

Enthusiasts, have endeavoured to frame etymologies suitable to the 
rank,, and dignity of this stone, which is a deity, and- is god in its own 
right* for it is Vishnu: but they are rejected by sober and dispassionate 
Pandits, as too far fetched, and sometimes ridiculous. The name of this 
stone is written Sd'agram, Sailagr&m., Saila-chacra, and Gandacf-Sil&. 
Beoplfe, who go in search of the Salagrdm, travel as far as a place called 
Th&cci^cote, at the entrance uiearly of the snowy mountains. To the 
south of it is a. village, where they stop, and procure provisions. This 
village was probably called Sailapur or Sailagr&m, from its situation 
near a Saila or rocky lull, and from it this famous stone was denominated 
Sailagr&m, as well as the river. Th&cca is mentioned in Arrowsmith’s 
map. 

vol. xur. 5 N 
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The origin of this rocky hill is connected with a most strange legend, 
which I shall give in the abstract. Vishnu, unwilling to subject himself 
to the dreaded power, and influence, of the ruler of the planet Saturn 
and having no time to lose, was obliged to have recourse to his Mdyd, 
or illusive powers, which afe very great, and he suddenly became a 
rocky mountain. This is called SuHa-maya, of a rocky mountain the 
illusive form: but Saturn soon found him out, and in the shapp of 
a. worm, forced himself through, gnawing every part of this illusive 
body. For one year of Saturn was Vishnu thus tormented, and 
through pain and vexation, he sweated most profusely, as may be 
supposed, particularly about the temples, from which issued two 
copious streams the Crishna or black, and the Sweta-Gand'ad or white 
Gund'aci; the one to the east, and the other to the west After one revo- 
lutiou of Saturn, Vishnu, resumed his own shape, and ordered this stone 
to be worshipped, which of course derives its aivine right from itself, with¬ 
out any previous consecration, as usual in all oauutries in wliich images 
ire worshipped. 

Tiieiie are four stones, whioh are styled Saila-mdija and are accordingly 
worshipped, whenever they are found. The first, is the SaUa, or stone just 
mentioned; the second, which is found abundantly in the river Sorta, is a 
iigured stone, of a reddish colour, with a supposed figure of Games'a, 
in the shape of an elephant, and commonly called Garirs'a-cA-pdt'har: 
tlic third, is found u> the Nurnimadd; and the fourth* is a single stone or 
rock, which is the Saila-mayu, of the third part of the bow of Paras u- 
Rama, after it had been broken by Ra'ma-chandra. It is still to ha seen, 
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about seven Cm to the N. E. of Jamca-pura in Taira-bhucta, at a place 
called Dhauuc&fgrama, or the village of the bow, occasionally called 
Saita-miyi-pur, or grbna, according to the Biwvana-costt. 

The river Gawfaca is so called because it proceeds from a mountain of 
that name. The people of Naypala call it CunifecI, because it proceeds 
from the Cund'a-sthala or the two cavities, or depressions of the temples of 
Vishnu, in the snape of a mountain, as I observed before. 

It is also called Sala-grama, because of the stone of that name round in 
its bed. Another name for it. i$ Nardyarii, because V ibhnu or NsTr/yaN a 
abides in its waters, in the shape of the aboye stone. 

There- is a places near Janpoa-puta, which as I observed before, it 
called $ail' , -mdyd-pura or Soda-mayi-grama, and which becojnes Sarfo* 
pura, or Saila-gnima, in the spoken dialects.* 

Some believe the Sailargram to be the eagle stone: if so it is not a new 
idea; tor Matthiolus, who lived J believe towards the latter end of the 
fifteenth century, says, that eagles do keep most carefully such a stone by 
them, and that, for this purpose, they travel to India in order to procure it. 
For without it the eggs in their nests would infallibly rot and be spoiled. 


* lit the original MS. the«f words are written Sula-nuiy't, Sul?-pura and Salugrttma, that is to say, 
they have adopted the promMjti|tion .of these wards* such ns it is in th» spoken dialects. This is 
occasionally the case in geographical jtooks in the San tent language. 
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The next river is the Bdgmatf or Bdngmati, th'atis to say full of noises 
and sounds. According to the Himdvat-c'kandCa, a-section of the Scandct- 
purdria, it comes from two springs in .the -skirts of the peak of Siva. Tlie 
eastern spring is the Bdgmatf, and the western is called after Haririei- 
wcura or. Hariri es a, or the lord in the shape of an-antelope. We read in 
the above section, jihat ^va once thought properto-withdraw from the busy 
scenes of the world, and to live incognito in the shape of an ugly and 
deformed male antelope,, that he might not be recognised by his wife, 
and by the gods, who, he knew would immediately go in search of 
him, as he was one of the three grand agents of the world. He was 
not mistaken; for 10,000 years of the goas, they searched for him air 
over the world, but in vain. Hi* 1 lubricity at' last led to the discovery; for 
some of the gods took particular notice of the behaviour of an ugly male 
antelope; and they wisely concluded; thatitwas Siva himself in that shape. 
Since that time Siva is worshipped along-the banks of the Bdgmatf, under 
thetitle of Haririedteara, or HariritS a. The peak we mentioned before, is 
called to this day, according to Colonel Kirkpatrick, Sheopoory, the place 
or abode of Sr v/_ or Seo/ The pool, where he and his female friends used 
to allay their thirst, is called in the above Purina, Mrtgasrfngodaca, or 
Haririafringodaca, or the water of the paak of the antelope, meaning 
Siva in that shape. The western branch again flows into the Bdgmati; 
nr * believe, .that it once communicated its name Haririesi to that river; 
and similar instances occur occasionally in India.. Hence I suppose that 
it is the Erinetes of Megasthewes, who besides says, that it ran into the 
Ganges, through the country of the Maihm. This country is that of 
Tirhut, called also in Sanscrit Maitha, and Maithila from a Rdjd, whose 
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father was called Mit’iia', and from him the son was called, in a deriva¬ 
tive form, Mait’ha' and Mait iiu a' 

The next river is the Camala, which retains its ancient name. The town 
of Dwura-bhangd, was originally on its banks, according to the Bhurana- 
cos'a. It was formerly a very extensive tow n with a fort built at a very early 
period. M hat was its original name is unknown: for Dw/ira-bhunga, signi¬ 
fies that the gate, cilia ;• of the fort, or of the palace of the Raja, had Ik-'u 
destroyed, probably by a sudden overflowing id'tin: river Camilla. It was 
repeatedly destroyed, during the wars of the natives with the it Inset muns. 
It is now a small town, and the palace of the Rajas is no longer on the banks 
of the (uhiald, but on the Liueayd, called in the maps Buckiah, a little to 
tl>e westward of the old site of the town. It appears to me, that tin- river 
Camala . was from the town being on its banks called tlie Dwira-hhanga 
river, and synonymous with Dm'ira-bahd. It is then the river T ibendmas 
and Tahcnmciis for Tnbcro-biinrus, mentioned in an account of the 
Brahmens by a certain Palladius, who wrote in the latter end of '.i.e lourlit 
century. The name of this town is written Dmdra-bliunja and Dwara- 
bhanga, and also Dara-bhangA, and it is ttie Durbungah of the maps, 
and they all signify that the gate or door, had been broken do an or 
carried away. In scripture likewise the gate of a town or of a palace 
was no insignificant building: tborc were held public meetings, and it 
was also a court of justice. On the banks of the Catania was the.:-,:,five 
country of Calavus; for it is obvious from the above account, that 
W'itli regard to persons travelling from the west, this river wn- to the 
eastward of the Ganges. It appears also that Die country on its banks 
VOL. mv. 5 O 
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Was chiefly inhabited by Brahmens, or at least, that they were in great 
numbers there; and this is very true of Tirhut. On the Divya-nadi or 
divine river, but more generally called tile little Gandacf is Pilsha-grdm, 
or the town of the sun in his character of the nourisher. It is called also 
PiUhu-glidt't'; and the founder was a worshipper of the sun. The inhabi¬ 
tants arc Bhumiharas or husbandmen, and are very fond of horses. On 
the seventh of the month of Agrahdyana, they worship their horses. This 
place was, it appears, famous at an early period for the breeding of horses, 
and there is now one of the Company’s studs: the place is generally called 
Poossdh. To the S. \\. of it is the river Nund, which, having incurred the 
sun’s displeasure, was cursed by him, and its waters became poisonous. 

The Causict comes next and is a large and famous river commonly 
called Cas'd and Cask It is formed by the junction of seven large streams, 
between die tWo first ranges. They arc all called Cusf, with an epithet 
peculiar to every one of them. The main branch is said to come from the 
hermitage of the sage Caus ica or Vis'wamitra, which place withavillage 
m its vicinity is called Cusagrdnut, or Cusaganh , and this river Casa 
or Cans a is the Casaagus or Cosoagon, in the objective case, mentioned by 
Megastiienes. 

The next is the Bahudd, called also Mahoda in the Malsya-purdria. 
In the list of rivers in the Mahd-Bhdrata, we read Bahudd Mahd-mdt. 
These denominations imply, many waters, great waters, or the groat river. 


In the TricajuTa-coda it is said to be called also SaitarVahiiu , or the 
white river. Its present name is Dhabala or DhabaU, which is also a 
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Sanscrit denomination of the same import. Another name for it is Arjjurii, 
synonymous with Dhahali. It consists of two branches, the greater, and 
the lesser. The greater is simply called the Maha-nada, and the lesser the 
DlutbaU river. This, I suppose, to be the Sito-catis of Meoasthenes, from 
the Sanscrit Sita-cantl, to be pronounced Sito-canti or nearly so, and which 
signifies the river with a white resplendence, or shining white. This river, 
and its western branch, are mentioned in the Cshetra-samasa, where the 
author describing the country of Asama, and Cuuui-rupa, proceeds westward 
as far as the Tistii, and says, that the next nver is the Sila-prabha, 
brought from Himalaya by Saha'-deva, and the next is the Sita brouglit 
from the hills by Brahma'. Sita-prabha signifies shining white, and is the 
same with Sita-canti, or Mahd-mdt. The Sita or white river, is obviously 
the Dhabali. This last was probably the original name, as :t is still cur¬ 
rent among the natives. 

Ptolemy mentions this river, but without any name; otherwise its 
course is tolerably well delineated. He makes it fall into the western 
branch of the Ganges, because he was unacquainted with the eastern 
one, or the Padmd. He places its confluence between Tondola, and 
Celydna. Tondota is from the Sanscrit Tnndd-hat't', or market place of 
Tanda, which still exists. Celydna is from Ciritni or Cilitnd-devl, wor¬ 
shipped at Cirit-cona, near Moorshedabad.* 

Through an obvious mistake in the longitude of the confluepce, he 
makes it protrude a great way to the westward of the two last places. 

* writtou TertU-conah bj M.jor Umax, 1> Ui dutiful nap of the iitud of 

Ctuim-bntr 
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The next river is the Icshumatt so called, because the adjacent country 
abounds with Icahu or sugar-cane. It is also called in the Purdnas 
Triliya, because it divides into three branches or streams, in Sanscrit 
Tri-srota, as it is repeatedly called in the Cshttrasamasa. In the spoken 
dialects the letter It is invariably left out, in the two words, which form 
this compound. We must say of course Tisota, from which comes Tista 
its present name. 

The first or western branch is called Puruna-habd, or the old stream, 
and in the maps Purridbaha. The middle branch is named Atrei/t, in the 
mnps Atri: the third or easternmost, is still called the Tista. It springs 
from the main body, a 'ittle above Sahib-gunge, passes to the north of 
Bung-poor, and falls into the Brahma-piUra. 

Ptolemy has noticed this river, and. with a considerable degree of 
accuracy, he has delineated the relative situation of what lie supposed to 
be its source, with regard to that of the Mahd-nadt, as may be seen by 
comparing it with that part of Major Rennell’s atlas, in which these two 
rivers are represented, as coming out of the hills, with a ridge between 
them, as in Ptolemy’s map. 

Oun author has left out the first and second brandies, and has carried 
(lie whole body of the river at once, through the third branch into the 
Brahma-putra t which he calls Domnas, and this name he has also bestow¬ 
ed on the Tista. 
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The Icshumati is the Oxymalis of Megasthenes, lor ihus we should 
read instead of Oxym/igis; the same substitution of r for T having taken 
place, that was noticed in a former instance. It is also the Hypobarus of 
Ctbbias, who says, that it is a river In India about two furlongs broad, and 
that its name in Hindi, signifies, producing every thing that is good, and, 
that during thirty days, it produces amber. A few lines after he says, 
that this amber proceeds from trees called Sipachora. This word is 
variously written in different MSS. Some read Sipachora, and Puny has 
Aphytaeora* which, says he, signifies great sweetness, or very sweet 
This last is the true reading, for it is obviously derived from the Sanscrit 
Misht'ucara to be pronounced in the spoke? dialects Mit'ucora, and which 
Signifies very sweet; mom MishCa sweet, and Aeara, which implies 
excellence, excellently sweet This amber is the common sugar, of a 
light amber colour, transparent and b crystals before it is throughly 
refined. 

The river Hyparchos, called Ih/poharns by Pu \v,ferens omnia bona, 
producing every thing that is good, is from the Sanscrit S arva-rara, every 
thing good, to be pronounced Sabobara, for they say Sab or Sub for Sarva, 
ali There is a small river of that name mentioned in the Scanda- 
pwdria,f which falls into the Bdgmati. It is called Sarvaried from 
Sarva-vara, and in a derivative form Sarvaricd or Sarbarica, producing 
every thing that is good. Ilypobams and Hyparchos, are obviously 


* PiiiwY Lib. 37. Cap. t. 
A SscYioM of tba 
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corruptions from S ubbara and Suhbaricd, for the letter II is often substitut¬ 
ed to the letter S j thus in Samcrit we have Septa seven, S eptem in Latin, 
Ilepta in Greek and Heft in Persian. Another name for this river, is 
Guda, because the country on its banks, produces abundantly Guda or 
raw sugar, 

Caratoya a sacred stream in the north of Uengat. At the wedding of 
Siva and Parvatu the water, which was poured upon their hands, fell to 
the ground, and became a river called Cara-toya from Cara the hand, and 
Toya water. It is the Currdtyd of the maps. 

Let us now pass to the Brahma-putra or Brahmi-tanaya, that is to say 
the son of Brahma, or rather his efflux. The account of this river, and of 
its various 'names is somewhat intricate, but above all its strange origin, 
which cannot well be passed unnoticed. It is to be found in several 
Purarias, but the Cdlica is the most explicit on the subject; and I shall 
ghe it here in the abstract. 

Brahma', in the course of his travels, riding upon a goose, passed by 
tiie hermitage of the sage Santanu, who was gone into the adjacent 
groves, and his wife, the beautiful and virtuous, Amogha' was alone. 
Struck with her beauty, he made proposals, which were rejected with 
indignation, and Amogha' threatened to curse him. 

Brahma, who was disguised like a holy mendicant, began to tremble, 
and went away: however before he turned round, his efflux fell to the 
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ground, at the door of the hermitage. The efflux is described, as llatuca 
like gold, Cara-kdt'aca, radiant and shining like gold, which is the colour 
of Brahma'' ; it i3 always in motion like quicksilver. Ou Santanu’s return 
Amogha' did net fail to acquaint him with Brahma’s behaviour: he gave 
due praise to her virtue, and resolution; but observed, at the same time, 
that witli regard to a person of such a high rank as Brahma', who is the first 
of beings in the world, she might have complied with his wishes, without 
any impropriety. This is no new idea; however Amogha' reprobated this 
doctrine with indignation. I shall pass over, how this efflux was convey¬ 
ed into her womb, by her husband. The Nile was also the efflux of 
Osiris, and probably the legend about it was equally obscene and filthy. 
In due time she was delivered of a fine boy, amidst a vast quantity of 
water, and who was really the son of Brahma', and exactly .like him. 
Then Santanu made a Cuiufa or hole like a cup, and put the child and 
waters into it. The waters soon worked their way below, to the depth of 
five Yqjans or forty miles nearly, and as far as Patal, or the infernal 
regions. This Cunda or small circular pond or lake, is called Brahma- 
cunda, and the river issuing from it, Brahmd-pulra, the son of Brahma'. 
The water in it is in a constant motion, alwajs violently agitated, as may 
be supposed; and wonders are related of this place. 

From this pool issues a stream, which forces its way, through the 
famous chasm, and pass of Prabhu-cutVuira, and rushes through the valley 
of Aidma. It receives from the north the Lohitd, which flows through 
tiie country of Tld, then through Aouina and Bengal. 
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This pool is occasionally mentioned in the Purdntu, and always placed 
at the extremities of the east, near the Udaya, or mountains of the rising sun. 

In the Ambicd-c'hnnd'a it is said, that the sun performs there his ablu¬ 
tions, before be appears above the horizon. It is called S adya-hrada, or 
the deep pool where the sun gets rid of his weariness. Sad or Sad/, after 
his fatiguing task. For this reason the Brahma-patra, which comes out 
of this pool, is called GaUmti, or the river of the sun. 

In the Cthetra-tamdta, it is said, that this pass is sixteen Yojaiu, or sixty- 
four Cot to the eastward of Godagram, or Gorganh: and tlie natives of 
Asdma, with several pilgrims, whom I have consulted, reckon the distance 
tr be about seventy Cot; the diffeienee in the present case.is. trifling, and 
the whole distance may be about 125 Britith miles. 

Feom the above pass to the Cmda, the journey is always performed in 
eight days, because travellers must keep together, on account of the 
inhabitants, who are savages, great thieves, and very crueL There are 
fixed and regular stages, with several huts of the natives. The kings of 
Atdma are sometimes obliged to chastise them; but in general they con¬ 
trive to secure the friendship, and protection of their chiefs, by trifling pre¬ 
sents. The country is covered with extensive forests, with a few spots 
cleared up, with very little industry and skill. Tygcrs are very numerous, 
and very bold. 
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The singes are very long, ami every day’s march is reckoned between 
nine and ten Cos, and as there is, I believe, a resting day, the whole dis¬ 
tance may amount to about sixty-five Cot. or 130 British miles. 

There are in Anemia two rivers called Lohitd, and both are mentioned 
in the Matsya-purdnu, in the list of rivers; the Chacra-Loliild or greater 
Lohitd, and tlie Cshudra-Lohitu, or the lesser one. This last falls into the 
Brahma-pntra near Yog-'-gopd, and is noticed in the Bengal Allas. The 
original name of the greater Lohitd is Santa or Sam, and this is conformable 
to a passage in the Varaha-nuhirri-sanhita. There is a long list of coun¬ 
tries, and among those situated in the easternmost parts of India, the n; is 
a Samu-lata, or country situated on the banks of the river Samd. This 
country of Sam is probably the country of Sv m of II.utho the Armenian, 
and it is part of Tibet, called Tuan by the Ck 

The Samd was afterward called the red river, from the following cir¬ 
cumstance. The famous Rama, with the title of Pm vs it or Putsc, 
having been ordered by his father to cutoff his own mother’-head, through 
fear of the paternal curse was obliged to obe-. With his bloodv Paras a 
or Parsu, or cimetar in one hand, and the bleeding head of lus mother in 
the other, lie appeared before bis father, who was surrounded by holy men, 
who were petrified with horror at this abominable sight. He then went 
to the Brakmu-curi<Ta to be expiated; Ills cimetar sticking fast to his hand 
all the way; he then washed it in tlie waters of the Samd, which became 
red and bloody, or Lohitd. The cimetar then fell to the ground, and 
with it he cleft the adjacent mountains, and opened a passage for Imusclf 
vol. xiv. 5 Q 
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In the Curid'a, and also for the waters of the Brahma-putra; he then flung 
the fatal instrument into the Curid'a. The cleft is called to this day 
Prahhu- r ut’hara, because it was made with a mighty Cut'hdra, or cime- 
tar. This is obviously the legend of Perseus, and the Gorgon’s head. 

Tiie Brahma-putra, is also called Hrddim, as I observed in a former 
Essay on the Geography of the Purarias. This word, sometimes pro¬ 
nounced Hludiru, signifies in Sanscrit a deep and large river, from Hrtda, 
to be pronounced Hrada or nearly so, and from which comes Hraddna 
and Hrddim. In the list of rivers in the Padma-purdria, it is called 
Hradya or Hradyan, and its mouth is called by Ptolemy the Airraddn 
Ostium, or the mouth of the river Hrddan: and according to him, another 
name for it was Antiboli, from a town of that name, called also by Pliny 
Antomela, in Sanscrit, Hasti-malla, in the spoken dialects Ildtti-malla, now 
Feringy-bazar to the S. E. of D hdccd. 

El Edrissi says, that in the Khamdan, which joins the Ganges,* there 
was a Trisida, or trident, firmly fixed in the bed of the river. It was of 
iron, had three sharp prongs, and rose about ten cubits above the surface 
of the water, and says our author, Its name, in the language of India , was 
Barscivl, or in Sanscrit Vara or Bara-fula, the most excellent trident. 
Near this iron tree, was a man reading the praise of this river, and saying, 
“ Othou, who abundantly bestowest blessings; thou art the path leading 
“ to paradise; thou flowest from sources in heaven, the road to which thou 
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w poitrtwst out to mankind: happy the man who ascends this tree, and 
** throws himself into the river;” when, some one of the hearers, moved 
by these words, ascends the tree, and jumps into the river, and is drowned, 
whilst the spectators wish him the eternal joys of paradise. This is really 
in the style of the Paurariics; and though suicide is forbidden in general, 
yet there are privileged places, where it is meritorious to kill one self. 

According to Ra'meswara,* this place is in Asdma, and its name is 
Vis'va-ndt'ha, the place of the lord of the world, or Maha'-detva : I find it is 
well known to natives of the eastern parts of this country, and is said by 
them to be eight days to the east of G odd-grama, and about two east of 
G ali-vdra, in the spoken dialects Calya-bdra, a strong place on the river. It 
is a small rock at the confluence of another river with the Brahmd-putra, 
with the Lmga or $61 of Maha'-dk va upon it, and a small temple erected 
there by a Raja, above 300 years ago. According to Ra'mes wara, this 
place of worship is not mentioned in the Pur an'as, but only in some 
Tantras, and more particularly in the Yogini-Tantra. 

It appears from the above author’s account, that some people visited this 
place with a view to put an end to their own lives there, and Others 
oat of religious motives only, to obtain certain benefits. But even this last 
was attended with much danger, for it was necessary, it seems, to swim or 
wade in going, and coming back from the rock, and in the mean time 
there were Jala-Tmmushas ready to devour the pilgrims, whom they could 
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catch. Jala-manwha literally signifies wate nen; liowever, it is never 
used ir. tliat sense; but it implies people, who in a compound shape of 
inen, and of sea or river monsters, devour men and all living creatures, 
tliat come within their reach. 

Ma'va'-bat'u was a king, who went to worship at Visva-nath, anti hav¬ 
ing entered the water, he saw three alligators, who wanted to devour 
him. They were then tearing the body of the Raja of Gaja-p-urjn 
Mohurarbunja. Ma'ya'-bat u dived into the water, and effected his escape 
to the shore. There was then the Rdjd of Rasanga or Aracan, who was 
going to perform his ablutions, and who informed him, that these three 
alligators were originally tlnee notorious gambler*, and cheats, living in 
the town of Codaru, near Rdjd-mahendra.* They were obliged to leave 
the country, and to take refuge on board of a ship, that was just ready to sail 
to distant countries. A sudden storm from the Malayan mountains in Ike 
peninsula drove them northward (it should be S.E.) to the country of Cirdta, 
which is near Pdrindru, or the lion’s country, or SinJuipur, not far from 
the lesser China. The ship was wrecked upon Uie magnet rocks, near the 
mouth of the Chart river. The three gamblers were devoured by alliga¬ 
tors, and were born ; vain of them in that odious shape, and they remain 
still in the Bralimu-pi, tra, round a bill ir. the middle of it. According to the 
natives, on the day of the Asucdshiami, in the month of Cludtra, they sacrifice 
men, buffaloes, goats and all sorts of animals in great numbers, when these 
alligators spring up to receive the blood into their mouths, and devour the 
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flesh, which is abandoned to them. Great rejoicings are made to celebrate 
the entrance of the Brahma-putra into their country on that day, when 
Para&j-Ra'ma with his drnetar cut a passage for its waters, through the 
eastern mountains. It is said however that human sacrifices, are no 
longer allowed at that place. The magnet or loadstone, is emphatically 
called Madu or the jewel, besides which, it has in Sanscrit many other 
names, more scientific, and which will appear when I pans ttthe countries 
and islands in the Indian ocean. In this mariner Aius^otlE style* the 
magnet« aims, the Modi or jewel: for such is the meaningof am*, When 
of the feminine gender. 

In the Chatur-varga-cftintamadi, it is declared, that the Tkdtyas having 
been once wonted by the gods, fled from before them: but finding no¬ 
place of shelter, their counsellor. Sucrdchaiyya created an immense magnet 
like a mountain, which attracted the arrows of the gods, tiiat were pointed 
with iron. Indra perceiving this, strode the mountain with his thunder, and 
divided it into numberless splinters: some fell upon the land, some into the 
sea. One fell into the sea to the south-east of Chat'iafa or CheUtgdnh, and 
this is the reason, that it is so difficult to get over that sea. We are 
acquainted with two splinters of that mountain; one near the month ofthe 
river of Negrais. and called by the natives Modi, and by us Diamond 
Island, which denominations are implicitly synon) mous; for this jewel was 
known formerly in Europe under the name of Adamant, which originally 
signified a diamond. Tha French say to this day Aimant, not surely on 
account of its love of iron. These magnetic rocks, of which we are now 
vol. xiv. 5 R 
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s peaking ore mentioned in the Arabian Nigktt, and in the English ImntA*- 
dons, they are called the rocks of adamant The other splinter is near 
Pirindru, or the lion’s place in the lion's mouth; or strait of Sineapur. 

This magnetic rock, or rather rockfc, constitute the Maniobe islands of 
Atolemy, which, he says, attracted the iron nails of every ship, that passed 
that way. There‘were ten of them, and among the islands of Sineapur, 
there are about ten larger than the rest Their name M aniolce h obviously 
from Mani in. a derivative turn. Maiii-y&lk, which'is admissible in the pre¬ 
sent case. 

El Edrissi, has placed such anotliei. splinter or rock, at the entrance of 
the red sea, and calls it Mandeb, which. I take to be from the Sanscrit 
Manh-dwfp, and in tire spoken dialects Miirti-dfb 

RJMEStrARA has confounded these two Splinters into one, by placing the 
•atter dose to the. shores of the country of Cirat, which does not extend 
beyond Cape Negros's. The trident of the lord of the world is certainly 
Vara-sula, Pra-sula and SrC-iula, which are denominations implying 
excellence and power. The reckon which it stood was of course Vara-sila 
Parantila and Sr(-s da, or the most excellent, and blessed rock, and the river 
in which it stood was once so called probably, at first by favourite poets, 
who sang the praises of Maha-deta, and of his tinga, not forgetting the 
rock, on which it stood, nor the river in which it was situated, for wc find 
die Brahma-putra called by European writers of the seven* »enth century 
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PersiHs, and Sersilii, In the easternmost parts of Hindustan, and it is con¬ 
nected by them with the river Lacsha or Lafojd.* 

In the long lists of rivers in the Mahd-bhdrat and Padmarpur&ria, the 
Bralima-putra. is called Anla-sila, or the river of the rock of our latter end; 
alluding to the above rock. 

With regard to these Jala-manushas, it is to be observed, that in general 
the Hindus believe, that all living beings originate from an atomlikc germ 
endued virtually with life; but inert till placed in a'proper medium; when 
it becomes actually a punctum salterns or an embryo. It is indivisible, and 
cannot be destroyed by any means whatever; but wiftj remainitill•the end 
of the world. When a man dies, his-tod} tresses to the catth, and tothfe 
oilier elements, all that augmentation of substance, which it had received 
from them; but the atomlike germ remains the same. The three gaihb- 
lers, whom we mentioned before, having been devoured by three alliga orsi, 
their germ of course remained undigested, and unhurt, and soon after 
they were naturally conveyed into the wombs of females. 

Tuts atomlike germ is called in Sanscrit Alibahica, and is mentioned in 
the Garud'a-puraria.f It is called also Vdyaviyam, because it goes faster 
than the wind, and I am assured, that it is mentioned in die Vedanta:% 

* Muse* h Uuiian. History, Vol. 6th. p. 278. See alio Kowat Tuay and others. 

+ StcTioN of the Prita-c'kand a. 
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they say, that it is exactly the sixth part of these atoms, which we see mov¬ 
ing in the rays of the sun, when admitted into a dark room, through a 
small aperture. Its situation is above the nose inwardly, and between the 
eyebrows. However, some place it, either in the right thumb or in the 
right toe. Muselmans in Arabia suppose this germ to be the sesamoid 
bone of the first phalanx of the great toe.* 

Yama cannot inflict any punishment on die Atiba'bica, union when 
united to the Pinda-deha, for otherwise it is susceptible neither of pain, nor 
pleasure. I am told, that in the BhagtwUa, it is considered m the same 
With the LtNGA-SAalaA: and others assert, that it is redly the Yoga-deha of 
the Lanas in Thibet. Some schools, either reject entirely, these idle no-, 
lions, or substitute others of their own. 

Ctxuas mentions wild men living in die waters of the river Gaila in India, 
in some part of its course, and from the context, this was in the eastern¬ 
most parts of that country. Gaila is perhaps for Khatai, another name, 
for the Brakmu-pvto'a, because it was supposed to come from the immense 
country of Khatai. f Palladios in his accountof the Brahmens, says, that 
there were in the Ganges, dragons: seventy cubits long, besides an animal 
called Odanlo, who could swallow a whole elephant, and was so much 
dreaded, that no body durst cross that river, only at' the time of the year, 
when the Brahmens visited their wives, who lived an the other side, for, dur- 

. ^ a——maw 

* Su French Encyclopedia, a. Albadara a magical tank tkat coantry. 

♦ Avis Acmcki, Vol. Id. p. 8, &e. 
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ing that season, the monster was never seen. Palladia's supposes this liver 
to be the Ganges, which seems to have been the limit of his geographical 
knowledge towards the east, but it was more probably tiie Brahaid-putrc- 
The denominations of Parotitis or Ser^siUs are now unknown in India, as 
Well as that of Khamdan mentioned by El Eoaissi, who says, that it is a 
large river, which comes from China, and falls into the Ganges. There is 
no doubt however, that at an early period it was current in India , for it is 
tiie Cainas of Pliny, and the Dooms or Daonas of Ptolemy. These two 
words, being joined together, make Cain-Doanas. In Sanscrit Cayan-dhu, 
and in a derivative form, Cayan-dhava or Cayan-dhau, Cdyan-dhaunZ or 
dhauna and Cayan-dhunf, would signify the river of Cdya or Brahma, and 
of course it is another name for the Brabmd-putra, implying exactly the 
gamp thing.' Now Dr. i 1 .. Buchan an says, that the western branch of the 
Air&vati is called Kiayn-dwayn, which, in the language of the Barman 
empire, signifies the fountain of Kiayn, which comes nearly to tiie same 
thing.* The case obviously, at least to me, is, that these two rivers come 
from a country called Kiayn or Cayan, aud the same with that called 
C&h&ng in the Alphah. Tibetanam. It k described as an immense couutry 
between China, Tibet, India, Pegu, &c. It is annexed to Tibet and is to 
be pronounced Cahdtih or Cd-dnh. 

Edward Terry, and others I believe, say, that the Sersilis comes from tiie 
borders of C anduana, tiie capital of which is Carha-tanka. Canduana is 
unknown now, and is never mentioned in any book that I ever saw; but it 
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goes by the name of its supposed capital Cara-hataca. It is mentioned 
twice in the Maha-bhdratii, where it is called in the list of countries Hataea 
and Cara-hataca. In several Bats of countries from the peninsula, and 
published by Dr. F. Buchanan, and in another from that country also, 
given to me by Colonel Mackenzie, the country of Cara-h&taca is mention¬ 
ed. However it is absolutely unknown in this part of India; but I do not 
think that it was the name of city, but of the pool of Brahma, the water 
of which is declared, as we have seen before to be Hdtaca, and Goro- 
hdtaca. 

In the list from Avd publisned by Dr. F. Buchanan* there is a country 
called Kian-dan, and that gentleman declares, that the Kiayn-daan comes 
from the country of the Kiayn tribe. According to the journal of the 
four Chinese merchants, in their way back from Siam to their native 
country, and' inserted in Du Halde’9 China, the river of Siam comes from 
the mountain or mountainous region of Kyang-daw. Haji-Khalifa men¬ 
tions, in that very country, a river called also Khamdan, but he meant by it, 
it seems, the river of Cambodia, for he says, that the town of Klumcu, was 
situated upon it. This is not true of the town, but may be of the country 
of that name. For An Bbrgendi says, that it was rather the name of the 
country, and that the town was called Khatha , and is probably the same 
place, with a fine harbour, called at present Catanh, with an island in front, 
and of the same name.+ This harbour is no longer frequented, and even 


* Aiiatiek Renarchet, Vel. #. p. *17. 
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hardly known. However it is probably the Cattigara of Ptolemy, and 
the Caitaghora of El Edrissi, the fort and town of Catanh. 

This country of Cayan or Cayan-dhu is mentioned by M. Polo, with a 
river called Brius, which is the Brahma-putra. This region, says he, is to 
the w est of Carayan, and an extensive country. As M. Polo speaks of these 
countries from report only, he is generally inaccurate, and it is a difficult 
task to recognise the countries he speaks of, and to arrange them properly, 
Be this as it may, he says, that Carayan is eighteen days from the city of 
Mien, which is Aah, and that the three first days, you descend through 
frightful precipices. Mr. De Gvignes shews, that it was part of Yunnan ,* 
and I beg leave to add, that it extended a great way towards the west, as 
far as the country of Cayan-dhu, on the eastern banks of the Brahmd-putra. 
It extends along the northern frontiers of Marii-pur, from which it is sepa* 
rated by a ridge of mountains, called Carrun to this day, according to 
Colonel Symes.+ To the west of Carayan, and of the Corrun hills, was 
the country called Cayndu by M. Polo, and which was bounded, towards the 
west, by the river Brius. This is the Brahmd-putra, which is often styled, 
if not called, the river Biryya, because it is the efflux of Brahma', and this 
w'ord is always pronounced in the east Birjja. The country to the north 
of Asdma, on its banks is called h. Masong in the Alphab. Tibet., and 
in the Puranas, Brahma-tunga, in the list of countries. It is called also 
Bregiong because it is on the banks of the river Birjj or Birjyam, in a 


* HiSTOimdw Hunt. Vol. 4. p. 170. 
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derivative form. The Capucinsi who had a small convent in Tacpu, to 
the north of it, had some correspondence with the petty king of Bregiong.* 

This Brahmd-ctm d'a, from which issues the Brahmd'putra, is the same 
which is called Ckiamay by De Barros, and other Portugese writers. Db 
Barros calls the Brahmi-putra the Caor river, and says, that it comes from 
the lake Ckiamay, and from thence It goes to the town of Caor, after which 
it was denominated, thence to Sirote, to Camotay , and afterwards into the 
sea. Caor is the famous town of God a, or Gavr generally, called 
GorgMr that is to sav. the town of God'a. Sirole is probably Sarada a 
famous place of worship mentioned in the C&ticA-puraria, and Camotay is 
the place of Ca'ma'cshVa-de'vi, called also Cdmd-pti'ha, or the seat of 
Ca'ma'-de'vi. The whole country is also called Cama-pit’ham, pronouuced 
formerly Camptd and Camta.f 

This is the country called Pftan, by some of our writers of the sixteenth 
and seventeenth centuries,, and which was separated from Candwanah, by 
the river Persitis according to Edward Terry, who says, that this river 
(which is the Brahmd-putr.a) comes from the countiy of Gor: and 
this is in some measure true tor it passes through it, in its way into 
Bengal. The Ckiamay lake was said to be 18(5 miles in circumference, 
which may be true of the country of Sayammay or Ckiamay, noticed by 


* RimmaTAZiA it* Padrn Cqppuc. Minion, data lUta praeste dtilt minion d(i(ftn. Thibet, 
llom, 173S; alio Alpha!). Tibet, p. 4*J 4c 4 l J J. 
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Dr. Buchanan.* Ortelius in his map of Asia in 1580, calls this lake 
eayamay, with two dots on the letter Y, and with Are cedilla, or dash 
under the letter C, and to be pronounced Sayamay, as it is writen by Dr. 
Buchanan; but in his map of India, he spells it Chyamai, which sounds 
exactly like Chyamay in English. He mentions also the country of 
Camotay, the towns of Chirote and Caor. 

Four rivers are supposed to spring from this lake, but except the 
Brahma-putrv, the others must issue from it, through subterraneous chan¬ 
nels. The Paurdriics delight in such mystical communications, and they 
are really very numerous in India. But this sort of paradise, with four 
rivers wsuSng- from it, is obviously taken from our sacred books. With the 
Jttor We have one, the ffimt&s another-, the people of Tibet have one of 
their own, and the nations beyond the Brahma-putra claim very properly 
the same priviledge. 

The Brahma Or Braftmi river, another name for the Brahma-putra, is 
called Giya, one of tlie names of Brahma', hence the river of Am, sup- 
posedto spring from the above lake, is called Cay-pumo, or the Burmdn 
Brahmu-putra; for the- Burmin country, is also called Pmnmay according 
to Dr. Buchanan, and Puma-hang by the four Chinese merchants, menti. 
oned by Du H aloe. The two heads of the Doanas; and those of the two 
next rivers tlie Dorias, and the Serus or river of Ava in Ptolemy's 
maps, do not correspond with the mouths, he lias assigned to them on the 
sea shore. This mistake originates from tlie imperfect notions which he 
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bad of the geography of so remote a country, whioh he fashioned into « 
piap according to some pre-conceived opinions, and an erroneous system of 
his own. The mouth of tlie BraJwa-putra, for instance, does not appear 
on the sea shore, even in our most modem mapB, and the Paurdriics, in 
Uicir geographical diagrams, make the Hridini or BrahmA-ptUra, with 
the Pavarii or Aid river to flow toward the S, E, The source of the 
eastern branch of the Doanas, or Brahmd-puira, is really at the Brahmd » 
ewid'a, and thus far Ptoi.emy was ngnt. To the upper part of this river 
through Tibet, he properly gives tlie name of Bautes or Bavtims. Bhoti- 
su, in the language of Tibet, signifies the water or river of Biota, the 
Sanscrit name of that country. He did not know however, what became 
of it beyond Thogara or Tanker, The next river is tbs J \UghmM or 
Megha-vdhana, in the spoken dialects MegbwAn, and MeghnL It is a well 
known river, and the general drain of the waters of Silhet, and adjacent 
countries. It begins I believe, to be eo called near Asmarigwge, below the 
junction of two considerable rivers,'die great Bacra, and the Baleswari 
from Silhet, and commonl y called Bowlee. The original stream is the great 
Bacra. which according to the Cshetra-samasa, comes from the country ef 
■ Hed'amba. now Cnchar or Cuspoor, to the eastward pf Silhet, It k re¬ 
markable, that the Brahma-putra. on being joined fiy this inferior rivCT, 
and of ohscure origin, being from Megia or the douds, loses its name at 
once. The Megna, now an immense river goes into the ocean, buti pro¬ 
perly speaking, without joining the Ganges ; though they approach very 
near to each other. But the mouths of the Ganges and of the Brahma¬ 
putra, are so masked by large, and numerous islands of various sizes, that 
they arc by no means obvious from the sea. like that of the western branch 
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•f the Oangti, Yet there is no doubt that formerly they united their 
•beams, and that they will again at some future period, 

The MeghuAn is the Mmgme of Migasthenes, as cited by Arrian, as 
one of the riven that fell into the Ganges. 

The next river is the Drnnurd or Dumburb, for the letter M easily admits 
B and P after k. In the lower part of its course it-is called tbe Carma- 
phuUi, and 1 foils into the sea at Chdtgdnfy but Ptolemy has carried its mouth, 
and that of the Doanas into the gulf of Siam. According to tire Vshtira- 
tambsa, it is the eastern boundary oi Traiputra oc Wippera, and fourteen 
Yqjanai or about 165 British aute^fown Agralold, now Nur-nagar., anil 
formerly the capital of that oountry, Dumura is a very common name, in 
India, add in the spoken dialects generally pronounced Dumrt, Dumriya, 
Dumroy, &e. It is the river Dorias. of Ptolemy, for Domrias. He has 
placed its source in some country to the south of SaJhala or Silhet',Bni he 
mentions two towns on its banks; Pandassa in the upper part of its course 
but unknown; in the lower part Rangiberi , now Rangamatinear Ckdtgenh, 
and Reang is the name o£ the country on its banks. On the lesser 
Durnard, the river Chingree of the Bengal atlas, and near its sous or is L 
town called there Reang. Rangdmati and RangaMfi to be pronomlced 
Rangbari imply nearly the same : thing. 

The next river is the Pavawf from Pavana, which in lexicons, as in the 
Anurra-cosu, becomes in a derivative form Pavambn or Paumdn. I believe 
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it is so called because it flows through the country of Pama-hang* or Burma, 
which according to Dr. F. Buchanan is also called Pummay. Hence it 
«, that the first Portuguese writers, called one of the supposed branches of 
the Cayan river, flowing through the Burma* country, Cay-pumo, and by 
Pliny it is called Pumas or Pitman. The Paurdii ics, as usual searched for 
a Sanscrit origin for it, and derived it from Pavana, which signifies wind. 
In the Cshetra-samdsa it is called S u-bhadrd, or the beautiful and great 
river, Tlie river Brahmotari, says the author, flows by Madi-pura, and 
going toward the east, it falls into th eiSu-bkadri. The Pdoani or Paumdn, 
called also Su-hhadra, is the Airdmtf, which flows by Amard-pura. It 
fb, ms the upper, or northern part of the river, which Ptolemy calls Serus, 
the lower part of which is the Meimt, which floWs by StitiK. • The true 
spelling of the name of thiB river, and its Sanscrit origin, if derived from 
that language, are rallter obscure as it is not mentioned in any book, that 
I have seem I suapecl however, that it it hinted hi tl»e Garud'a-jmrana, 
in a curious mute performed by the souls of all those, wlio die, at least, in this 
part of the world. These souk, having assumed a pygmy form, no bigger 
than the thumb, which is compleated in twelve days after the decease, 
on the thirteenth are seized bv the servants of YaMa, and earned 
through the air to Yama-puri or Yama-cot'a, on the high grounds in the 
center of the Malayan peninsula, and called Giam-cmt (Jama-cot a) by 
M'lsclnian writers. There they remain one month, and thence go by land 
to Dharma-puri in the N. W. quarter of the world, on the shores of the 
western ocean, there to be judged by Yam a, with the countenance of the 
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)u vRMA-DA'.r a' or king of justioc; for he has two countenances, one 
cumins at Dharma-puri, and the other at Yama-purL There are two 
oads, one for good men, called Saumya or beautiful, the other CaslUa- 
n arga, or the painful road: for now they travel on foot. 

In fifteen days they reach S auri-pur, where rules Jangasia with the 
Ircadfu! countenance. When they see the town and its ruler, they are 
midi afraid; and there they eat the funeral repast of the third pacgha, 
>r of the first month and half, olfered by their sons, 

Thence they proceed, through dreadful fores's, to Vun-ndra-nagara; 
A’liere they eat the funeral oblation of the second month, and receive some 
dollies, and then they set off for the next stage. The district of Vurendra 
n Bengal, between Gaudu and Dhucca, is well known. 

Of the kingdom of Jangama we have some knowledge, and it is about 
half way between the Malayan peninsula and Varemtra. Its name is 
written Jangoma or Jangomay by European writers, and it is a great way 
to the north of Siam. It has the Laos to the east, and the country of 
Acii, or the BurmAti empire to the west. Its capital Sauri, still unknown 
to us, is upon a river called, I suppose after its name, Sawa or Sauri. 

Ptolemy has delineated tolerably well, the two branches of the river of 
Am. and the relative situation of two downs upon them, which still retain 
their ancient names, only they are transposed. These two towns are 
UratheltUf and Nardas or Nar&on; Urathena is Raihana, the ancient 
vol. xiv. 5 U 
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name of Amara-puf, and Nardon is Natienh, on the Kayn-dweeu .* For 
Sard on is a town according to Ptolemy, and by no means the name of a 
well known plant, and which I believe does not grow in that country, 
lie says, that it was situated in the country of Rhmdamar-cot'a, literally, the 
fort of Randamar; after which the whole country was denominated: but 
of the town itself he takes ho notice whatever. 

The Sanscrit name of this country is CAsara, and lledmnha or 
Hidambu; the king of which was killed by Biiimv, who fell in love with 
his sister Hwamba, and remained with her a whole year. From this 
union, are descended the present Rajas of that coumry, who wine occasi¬ 
onally to Benares to worship. IIidamra, and his subjects were cannibals, 
and he and his sister wanted veiy much to eat Biuma, as he was fat and 
plump, IInf AMn a was also called f Rurida-murida, because, whenever 
he could catch any unfortunate traveller, he made his body Rurid a or 
headless; arid also he made his head Murida, that is to say, he cut it off 
and separated it from the body; for it is customary with men-ealers to cut 
off the head imediately, and to throw it away. It was enough to call 
him Rcn'da or the Run da-ra'ja', because this necessarily implies the 
other; but Rurida-murida is an alliteration, highly delightful in the ears of 
Hindus, who are great admirers of such ajrngle of words. However, a field 
of battle though strewed, both with Rurida and Murid a, is simply called 
Rvndica, instead of Ritri d i-mkridica, because the beauty of the alliteration 
is entirely lost, ^»y this compound hssutning a derivative form. Run i> a 


* EmAMV to Aoi, Vol. lit. p. 180. 

+ CoMKiAtA** oa tha MMs-tharala, Mctioa too third. 
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was the name of every Raja of Hed'ambd to the last, who was lulled by 
Bhima, who for that reason, was, I believe, sumamed Runda-ma'ra, or he 
who killed Run da: thus the famous king Dhundha-ma'ra was so called, 
because he killed the Daitya Dhundhu. Rurida-mdra-cota signifies tliri 
fort of him, who killed Run' da. Rund'a was a Daitya, and a native of 
Simit-pura, near Gtcal-pdrd, on the borders of A&ama, and that plaoe was 
tlie metropolis of the Daityas or devils, whilst the gods at followers of 
Brahma , lived to the westward of the BraJuna-putm. The country of the 
Daityas, extended from that river eastward, to the banks of the IrdtWH'.and 
w as parcelled out amongst several chiefs; but he of Hedambd, conquered 
them nil, and IIillola and Va'tapi, two Daityas, who resided at Souit- 
jmra, were so much afraid of bin, that they left their country, and fled to 
distant places; for he was remarkably fierce and cruel. His kingdoi* Wit# 
very extensive, and was three months in extent from north to south.* Pliny 
calls the river of Arm, Pumas at Pitman, in the objective case; and says, that 
many nations in that part of the country w ere called in general Brachmana, 
it should be Barmamr. One is particularly noticed by him, “ the Maceo- 
“ calm gee, with two rivers called Pumas, and Cainas; both navigable, 
“ but the Cairns alone, says he, fall into the Ganges." It is tlierefore the 
Guyana, or Brahmu-rmtra. The Maga-calingas are the Magas or Mugs, 
living neav the sea stwre m Chat'gdnh, and Aracan. 

Having thus described the heads of such rivers toward the east, as were 
known to die Pauranics, let us now proceed to the sea shores. 


* Cilu’lra-iamiit, iKtion of H» ami. 
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‘P'roMWV nays, that Hie easternmost branch of the Gqnges was called 
Antibok, at Air radon. This last is from the Sanscrit Hraddna, and is the 
name of the Brahpia-prara. Antibole was the name of a town situated at 
the confluence of several large rivers to the S. E. of D'lidccd, and now called 
Tringy-baaar. It is the Antomela of Pliny, and its Sanscrit name is 
Hastamalla, in the spoken dialects HdtM-mdlld. In the Swarodaya- 
mdhdtmya, Hasli-malla, as welt as the country about it, is called Hasti- 
'bandh, because the elephants of the Raja were picketted there, or in its vici¬ 
nity. It was, says Puny, situated at the confluence of five rivers, and on 
that account it is called Petnchanada-nagara in the Harivansa. 

The next is the Pham or serpent river: it is mentioned in the Malta- 
ikdrat, under the name of Airdvat. . a large sort of serpent. On its banks 
lived the famous UlupJ, daughter of Aira vat, or Pannag a, or the serpent 
king: from her, and Arjuna, the Pandwan, are descended the present 
Rajas of Trai-pwa or Camiliah. This river is the Fenny of the maps. 

Let us now pass to the Carma-phalll, or Ghatganh river. It is menti¬ 
oned in the Scanda-purdna, in several Tantras, and Geographical Tracts. 
In the Bhuvana-casa, it is declared, that it is so called, because there 
Cafma, or good works do blossom and flourish most luxuriantly, so as to 
produce fruit most abundantly. In short, every thing on its bank flourishes 
in that manner. such as Dharma, or religious doctrine, Carma religious 
deeds, Puriya at righteousness; even the vcv spot or grama, flowers in that 
wonderful manner; for Chat gram is called iii the Purunas, Pliulla-grdnuL 
Chat l a is.» royal )nal spread under a tree, in those times of simplicity 
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or itaaoers: Patia, or Pltka, any seat, with the addition of Phutti, 
implies a Messing to the loyal «Mf, to the royal seat. This explanation of 
the meaning of Cwnna-phuSi and Chatta-grdma, is in the Bhuvana-cos'a. 

In the Scandm^marbdn* the words Pott a and Chari a are acknowledged, 
as the names of Chatganh, but with another meaning. Devi, having dee* 
troyed there, the Daitya Mahisha'sura; his bones, the flesh being rotten, 
appeared upon the ground like immense flag stones, or Pat'tana. in Stuutfto, 
and Chat tana in Hindi. The right c southern point at the mouth of the 
river, is called Pengui, because it ii towards Pengu or Pegu: die left dr 
northen point, on the side on which the town is situated, is ealled to flits 
day Pat'tanh. Then can hardly be any doubt, in my humble opinion, 
bdt that this town is the Pente-polis of PtoleAy, for Patta, or Pdftdh-pfttdli. 
the flourishing seat 

The Carma-phulli is also called, though rarely Cariia-phuUi, and ft Is 
the Carnabul of the Ebrism, who wrote about the yeaf 1194: but that 
geographer lifts bestowed -that name, rather upon the town of Chat garih, 
because situated on its banks. 

The Carma-phnlG, as 1 observed before, is called in the upper part of 
its course Dumburi, Durntra, or Dumriyd: on its passing through the hills, 
it assumes the name of Carma-phtUi: but its original name is Bayuli or 
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Baytdd* In the BMvana-coSa, it is declared, that it flows through the 

country of Ari-rdyya, or kingdom of Aai, where it assumes the name of 
* 

NdhM, according to the <J shetmsamdsa, and is commonly called the Naf, 
and Teke-naf. This river is called in the Bkuvana-cofa, Hema or golden 
river, probably because it comes from the golden mountains, styled Hema, 
Cunchfiikf, Canaco &a n which signify gold* In general all the rivers of 
tins country are considered as branches of the Carma-phidli, some are 
■actually so, others are so only in a mystical sense, This accounts for the in¬ 
land communications between the Carma-pHMt, and' the Ardcan river, as 
defeated iu former maps. It is not to be traced, as yet, beyond Rdnm 
w Rdmu, though it may exist still farther south. In the first map of the 
Bengal atlas, this inland communication by water is well delineated 
jj»sn C hatganh, to Chacor.iya: and Mr. BARTHohoafEW Phaisted, Ma¬ 
rine Surveyor carries it as far as Ramu.f In the Cahetrasamdsa, it 
is ass§rted, that the river to the south of Rdmu, about two Yojanas, or 
eight Cos, is an arm of the Carim-phultf, and the boundary of the Burma 
country, or Ardcan: and the atttboi says, that there are in that country, 
live rivers or branches ol the Carma, the Ichhantali, which flows by 
Ramuna or Rdmu; the Sane'ha, the Sunicar of the maps: the Srbnati: the 
Swarnacfutn, called in the spoken dialects, according to our author, 

■ ■ charf, but tliese two are unknown to me. The last is the Cesdra, in 
the spoken dialects Cach'hdra, and. on its banks is Havila-ddra-grama, 

• CihHra-'amata ted Bhuvana-cof «. 

+ 8n titw Direction,, Ac. by Bujurin Incut, p. SO. Mr. B. Puutu, "hint lurreyiag mi 
parti o till Stirtderbundi, wu cerrled »w«jr bjr u alligator, which he miitook for the rotten trunk 
e * tree. Thi» wu written it tin and of hii »urfey, when he thu left off, in the Seneyor 
Geneipt’i Office, where Lae it aboet w yetn ege. 
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commonly called Ranguna, which is inhabited by Magas, and is siluuted 
amongst lulls j and irom.it this river is called Havilddra in the maps. 

The river we mentioned before-, two Ynjanas to die south of Ramu 
is tailed llqjju, which in Sanscrit signifies both a rope, and a bamboo. 
Rajju is also synonymous with Gunn and Rama; which last is the name of 
several places on that coast Perhaps these words imply, that there was 
either a cable, or a boom of bamboos lashed togctlier, laid across the river. 
There the king of Sonitpur,Naraca, placed the Linga or Phdla of Maha'- 
be'va, under the name of Adya-ndtlw or Adi-ndtha, the primeval lord, 
JLirnga and Phallus. In the Bhuvana-cosa, it is said, that this place 
was laid waste by the Yavanas, or Musehnanst Another name for it, was 
Phalgtmagar or town of Phalguna, having been built by Aujuna, called 
also Phalguna. In the Cshctra-samasa , it is said, that it was neai a river, 
and that it was built by a man of that name, and it is, says"our author, 
commonly called Phanguna or Phalgttn. Another name for it, he adds, is 
Pharuigara, and this, in my opinion, is tile Baraatra of Ptolemy. Fhalgti i 
is called Palang in the maps, with the epithet of Burra or the great, which 
might have been the case formerly. 

To the south of the Rajjoo, about forty miles is the river Nuhhf, vulgarly 
Ndf, because it proceeds from the navel of a certain god, who resides 
amongst the hills. It is more generally called Teke-nuf, and in official 
reports, made to Government, I understand that it is generally so called. 
Teke-naf implies, that it flows through the country of Teke, written in some 
Sanscrit books Tecu, and Teceu, to be pronounced Tecoo and Tehjov. 
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It is now tiie boundary of Aracan; and in some maps, it is called tlie 
Dombac .river, from a place of that name situated on its banks. The 
Sanscrit name of Aracan is Banna, Barmdn and iiurmdnaca proper; by 
the people of Pegu it is called Takain. Dr. F. Buchanan* says, that 
Thak is the name of a tribe, living on the eastern branch of the river 
Naaf; and who sent a colony to the upper parts of the Carna-fidli; and 
this circumstance is recorded in the Bhueana-cnta, in thettaese words: “ at 
“ Carcandaca, in tile woods, will come a Tecu-ra'ja', who will abolish ad 
“ distinctions of casts; but Na'ga'rjuna will destroy him*" In the Cshetrar- 
-f/atnita, it is called Garcandui near the Carma-phulti, and its present 
name is Cdcundi, says our author. It is also ho the country of Gemuca, eom- 
monly called Ceu or Ceunca; and its inhabitants Ceuci or Koolnes. A res¬ 
pectable native of Rangoon who came some years ago to Benares with 
many persons of that country, informed me, that he had been at Andean , 
and that he understood, that the bulk of the inhabitants were of a tribe 
called Tek or Teke; aud from it the country was called Tekain or Takain. 
lie suspected that Tecain, Yecain and Recain, might be the same name 
differently pronounced, and indeed Dr. Buchanan says, that indistinct 
articulation is fashionable through the Burmin empire, and the adjacent 
countries. 

The next river is the Muhd-nad( or great river, which flows by Aracan. 
There is Sila or Saila-pattuna, or the stone city, the seat or throne of the 
Maga Rtijas. 


diiatick Rescarchei, Vol. VI. p. 329. 
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Tunas in the Maha-nacK is Venu-gartta, or the bamboo fort; but tlife 
aoa overflowing will destroy it, and leave in many places shoals, and.sand 
banks. This is the second inundation of the sea, yvhich will do bn ntuoh 
mischief to the whole country. The first, it appears from our author, af¬ 
fected chiefly the shores of Chat ganh. This bamboo fort, I suppose has been 
rebuilt more inland, for it still exists, and is mentioned in a French map by 
the Sr. Robert in the yea* >1751, where it is called Fort de Bamboux. In 
ft sketch of the mouth of the river of Ardcan by D’Anville, it is inserted, but 
without a name. It is placed there about sixteen mites to N. E. sit the 
paguda, at the entrance of the river on the left side. 

Vkvuqahtta is literally a bamboo jut in Sanscrit, but in Hindi It Is 
either Venurgdr w Vvitogdntt the first, signifies a bamboo fort; the 
second, a bamboo-pit, which last is hardly admissible. The town gf 
Ardcan may be called with great propriety the stone city, being so, rounded 
by steep craggy rocks, cut artificially like fortifications. 

The Ardcan river, in the RW<*m-cQ#a, is called Mahd-nadt, or the great 
river; but its real name among the natives is unknown. Ptolemy It 
Toeosanna, the true pronunciation of which is, I believe Tekurthms or 
1'ebe-shdn: and we have in that country the Teke-ndf; the iiihabrjants of 
Ardcan are of the Tekm tribe, and the country is called Taicain, and the 
word than is certainly obvious in Bam-fhdn another name for Ardcan, ana 
I believe, that Hu or Yu, Rai, Yai, are the names of -a tribe in that country: 
for, says Dr. Buchanan, what is written Ra, is pronouneed Yec in that 
country. The meaning of Shan is unknown; but I take it to be aa 
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honorable title. It is says Captain Symes, a very comprehensive term, 
given to different nations, whether independent or not* It appears to me 
that rekurthan, was pronounced by the Portuguese Touascan, for Teke~ 
thin, or Tecwfohan, in a derivative form from Tecu-sh&n. Portuguese 
writers mention also another district called Co-Dotuascan, which I suppose 
to be Cu-Tecworshdn, and to allude to the invasion of the Cuor Cuci coun¬ 
try by the ThaJce tribe, as mentioned by Dr. Buchanan^ Mr. D’ Anvils 
in his map of India of tire year 1752, mentions four places in the district of 
Qfatgcfth} three of winch belong to Aracan : the fourth or Cu-Tecw&~ 
than, belongs to Chat ganii; bang situated in the upper parts of the Varmor 
phullt. The three other places are Towascan, or the town of Aracan: 
SvhdUr Or. the town of the moon, in the dialect of that country, and called 
Vidhv in the Gshetra-samasa,, synonymous with Chandra or Sundar, is 
some where near the Teke-naf: the last is Sore, probably the town of Zara 
mentioned by Portuguese writers, as belonging to Aracan; its situation is 
unknown, but it is probably to the south of Aracan. 

With Portuguese writers Tmoascan is not the name of a river but of a 
toVvn, which, I conceive is no other then ArtMsn, the metrojwilis of the 
Teke-shan tribes. Ptolemy places on the Tocosanna the metropolis Of the 
country, and calls it Tri-lingtini a true Sanscrit appellation. Another 
name' for it, says our author, was Tri-ghfpton, which is an attempt to 
render into Greek, the meaning of Tri-linga ot Trai-linga, the three 
JJngaifA Maha'-de va, and of which the Tri-eAl, ot trident is the emblem. 


a EasAiiT t* Jsod, y<)l. 
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It is often represented By three perpendicular cuts, parallel to each other; 
and this in Greek if called Tri-glypton. Aracan is part of an extensive 
district called Tri-pura or Trai-ymra in the Pvcrinitu, or the three towns 
and townships, first, inhabited by three Daityas, the maternal uncles of 
Ravana. These three districts wese Camilla, Chaff ala and Barmdnaca, 
or Raiang, to be pronounced Ra-shanh or nearly so; it is now Aracan. 
Maha'-diCva destroyed these three giants, and fixed his Tri-sul in Camilla, 
which alone retains the name of Tripura, the two othei districts having 
been wrested from the head Ram. The kings of Aracan and of Camilld, 
were constantly striving for the mastery, and the former even conquered 
the greatest part of Bengal, hence, to this day, they assume tile title of 
lords of the twelve Bhuniyas, Bhattis, or principalities of Bengal. At such 
times Aracan was the metropolis of the Trai-piwas* and of course it became 
the seat or place of the Tri-linga, or three fold energy of Maua'-de'va, the 
emblems of which are the Tri-sul, and the three perpendicular cuts. 
Ptolemy says, that in ite country of Tri-linga, there were white ravens, 
white parrots and bearded cocks* 

The white parrot is the CacatusA; white ravens are to be seen occasi¬ 
onally in India, as well as in Eui ape, and their appearance is considered 
in this country as most inauspicious. Some say, that this white colour 
might have been artificial, and the result of a certain liquid preparation, 
which after the removal of the old feathers is poured upon the new ones. 
The colour will last of course, as long as these feathers do; but will disap¬ 
pear with them, a» the next moulting season. (Muselmans in this country 
very often dye their beards likewise.") The bearded cocks nave, as it 
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ware, a collar of ravened feathers, round the neck and throat, and there 
only, which gives it the appearance of a beard. These are found only in 
the houses of native princes, from whom I procured three or four; and am 
told that they come originally from the hills in the N. *V. ports of India. 
We have also bearded eagles in Europe. 

The MaJia+nadtf.QT rivet of Aracm is the last on that coast, in our 
Sanscrit reoords, and the district of Sandawy, colled also Thayndwa or 
Suindwa by Dr. Bcchanan, and declared bv him and* Captain brass, 
to be the southernmost division of Ardam, is also the most southerly district 
of the empire of the followers of Brahma, or India, along that coast, ending 
in about eighteen degrees of latitude north. In the BMvanarCosa, it ia 
called SandWrpa, but, I believe it should be Sandwi. In that district is a 
river, and a town called in modern maps S«Zoa for Sarinlmi, and in 
Ptolemy Sadis and Sada. Between this river and Aracan, there is another 
large one concealed behind the island of Cheduba, and the Bame of which 
is Catd-baida or Cdta-baizL This is the river Catarbeda of Ptolemy, 
which, it is true, he has placed erroneously to the north of Aracan; but, 
as it retains its name to this day among the natives, and as it is an uncom¬ 
mon one in that country, we can hardly be mistaken. 

As that part of the country is very little frequented by seafaring people 
the Cdta-baida is not noticed in any map, or sea chart whatever. It was 
first brought tolight by the late Mr. Reuben Buaaow an aole AstroMopgsr, 
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“ d who nited th.t part of Uic com b, ordor of pwommeou- to tta 
tosnogc of that county Q Hi » a fort, „d Bpcrtwf or Bo,*d »,* nme 
of a tribe in that country,f Thua OAUU » f„ &***, .nd Brito- 
Cdtd is the Baiza-fort. 

The island of Chcduba, opposite to this river, is called very properly 
Bazacata by Ptolemy, and Dr. Buchanan informs us, that the letters 
T, D, Th. and S, Z, are almost used indiscriminately in that country, where 
even indistinct pronunciation is fashionable. 

In the countries of Chat'tala, and Barmanaca, Ra ma-chandra began his 
first bridge, in his intended expedition against Ra vana. The abutment 
took up the whole of these countries; and then Ra ma-chandra carried on 
hi* works, directly towards Subela or Sumatra, and had nearly reached 
that island, when by the advice of Vibhishan king of that country, he 
left off, and began another bridge at Rdmeswara in the south of India. Of 
the former bridge seven piers are still to be seen, which form the archipe¬ 
lagos of the Andaman and Nicobar islands, exhibiting vast ruins consist¬ 
ing of all the rocks, which surrounded them. The Hindus fancy that all 
ledges of rocks, and all islands placed in a line are the remains of bridges 
made either by the gods, or by the devils, for some particular purposes, 
generally unknown to us at present. 


* Jsiatnle Researches Vol. 4. p. 3*6 

+ As hc\ Researches , Vol. 5. H4, 
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The Portuguese maps exhibit only four rivers on that coast; that of 
Chat'gdnh; the Chocorid, to be pronounced Khocurid; the-river and gulf of 
Mtneu, and the river of At dean. The gulf of Rama, now called the bay 
of Cruzcool, has a considerable river, that falls into it, called Mud i- 
colley after which is denominated the opposite island, but called by our 
seafaring people Mascal, this appellation being more familiar to them; 
but in the Portuguese maps, there is no name affixed to it. The name of 
the island to the north of tiiis, is Cuccura-dunpoy but in the spoken dialects- 
Cuccur-dhd or Cuccur-did, or the island of dogs. In these dialects a dog 
is generally called Cutd; and from Cut'd-dwip I suspect they have made 
Cuttub-ded. There is a place in it called Cukerd-Jtanee/ d, which, the pilots 
say, signifies Dog-swimming Creek . It is called Quoqor—diod by Lindschot 
in his map of Induiy and Cuccttri-divd by F. MojiSERJiat.* 

The course of the Ganges has not been traced beyond Gangautri, for 
the stream, a little farther, is entirely concealed under a glaciere or iceberg, 
and is supposed to be inaccessible. Be this as it may, tlie source of the 
Ganges is supposed to be in a basin called Curidia, because it is in the 
shape of a drinking vessel, so called in Stmscrit, and Ptydld in Hindi. 
Thus the source of the Nile, and that of the Jordan, was called Phiala, or 
the cup in Greek, because in tliat shape, and the water, forcing its way at 
the bottom, re-appeared at a considerable distance, through subterraneous 
channels. 


* la an autograph. MS. of tko a at hot, ia> mf ponatlioa, Tka Padrt Wrota about tba yaar 
lfiSO, in the priioni of Sanaa in Arabia. 
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This is supposed to be live case, with our Cuui'a, which is said to be 
deep, and that water is constantly oozing, and dripping from its steep, 
aud guttered side9 forming many little streams, which are called the 
hundred weepers, from the miumer in which they fall, and also from the 
noise, they make. These falling to the bottom, form a considerable stream, 
which,, they say, forces its way through channels, either under ground, or 
under the glaciere. This place.is said to be inaccessible to mortals, and 
that the above particular* were revealed to certain Munis.* This stream 
rc-appears at Gangautri, where is a fall of no great magnitude. Below die 
fall, in the middle of the river, is a rock styled the head, or top of the 
Linga of Maiia'-dic'va. The Ganges tumbles over it, hence this stone is 
called, from that circumstance Patacm, or Patcani. From, thence the 
river goes to the Awartta of the Gauges, or of Haru, Hart and Brahma; and 
thus we have Gangdwdrtta, Brahmatcartta, &c.; but it is more generally 
called Ilartt-dwara, the gate or pass of llara. Awartta literally signifies 
an enclosed place of a circular form, and is mo»e particularly applied to 
places of worship; but in general these places are circumscribed, by an 
imaginary line only. 

The Paurdriics, declare, that the Ganges , issuing from under the feet of 
VishNV, under the pole, flies through the air,, brushing the-summits of the 
highest mountains, and falls into the Cund'a of Brahma', which is acknow¬ 
ledged to be the lake of Mana-sarovara, and from thence through the air 
again, it, alights upon the head of Maha'-de va, and remains entangled an 

• That k» t« koworor been reroalod to Copt. *a» p>K* 117 of tkl» wl»o.—— 

tout kno (ion it io correct tkot it prorei tke ecttol Tliilitiou of the ipot bj tko HMw.—H; H. W. 
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the lock of hair on his head, from which it drops continually into a bason 
beneath, called Bindu-sarovara or the dripping pool, but this cannot be 
the same with our dripping Curida. 

This curious account of the origin of the Ganges, was not unknown to 
our ancient writers; for Puny says, that the Ganges, after such fatiguing a 
journey, brushing the tops of mountains in its way, as Curtius says, rests 
itself at last in a lake. Mr. James Fraser of the Civil Service, in his sur¬ 
vey of the source of the Ganges, saw the peaks which surround this hollow, 
but the road to this holy Cuuda was impracticable, and this holy place 
remains inaccessible to this day.* Below Haradwura the Ganges sends 
forth several branches, which rejoin the parent stream at various distances. 
These branches are in general the remains of old beds of the river, at dif¬ 
ferent periods. 

On the western side, they form an almost uninterrupted chain as far as 
Fnrt uckabad, according- to the latest surveys of Uiat country. 


These branches have various names; but in general, they are railed by 
the country people Bun-Gangd, or the old Ganges. Another name is 
Ban-ganga, or the reed river, because, whenever the Ganges, or any other 
river forsakes its old bed, this old bed and its banks are soon overrun with 
Ban a or reeds, which form numberless thickets, in Sanscrit Saraban: and 
these two denominations, are used by the learned, particularly the latter. 


* 6ei Atiaiick Researches y Vol. XUI# 
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It is by no means an uncommon name in India, as well as Sartimti, or 
abounding with reeds. It has also the name of the R&ma-ganga, to the 
eastward of the Ganges, 

The only branch of that name, which can attract , our notice, is to the 
westward, springs out Rt Hardw&r, and rejoins Uie Ganges at Banghatt. 
This part is well delineated in .the general map of India. It springs out 
again, according to the.late surveys, at Succur-taul, passes to the eastward 
of the ruins of Ilastina-pur, and rejoins the Ganges, at Gur-mucteswar. 
This BM or £arakan river was formerly the bed of the Ganges, and the 
present bed to the eastward was also once the Ban or Sardban riser. 

This Ptolemy mistook for the Rama-ganga, called also the Bibs, 
Saraban and fiardwti river. For the four towns; which he places on its 
banks, are either on the old, or on the new bed of the Ganges. Stoma, 
and Sapotus are Hastnaura, or Hastini-nagara on the old bed; and 
Sabal, now in ruins, on the eastern bank of tlte new bed, and is commonly 
called Sabtdgur. HastinA-jmt is twentv-fcur miles S. W. of Dara-nagar, 
and eleven to the west of die present Ganges and it is called Hastnawpr, 
in the Aym AcberiEorta is the Awartta, we mentioned before, or Har- 
diidr. It is called Arate in the Peuting. tables, and by the Anonymous 
of Ravenna. 

In the immense plaids of AnvrGangam or the Ganretic provinces, 
there are two declivities or descents. One towards the east, and the other 


TOL. XIV. 


• Vai. M. p. W. 

6 A 





4S8 


On the ancient 


from the northern mountains towards the south. This precipitates the 
waters of the Ganget , against its right bank, towards the south, and makes 
them strike with violence against tiie Padanta or Pidantica, the foot’s 
end of the mountains to the. south, and which begins at Churidr, and 
ends at Rdj-mald. The soil of the country to the south of the Ganget 
consists entirely of native earth, stiff, of a reddish colour, and strongly 
fortified with huge rocks, and stones of vanotis sizes. The soil of the 
country to the north, as far as lint mountains, is entirely alluvitfl, with 
large tabular concretions of Cantur or Tophut ttquatilis. The depth 
is unknown, as excavations have been made to the depth of about 108 
feet without coming at die bottom, or to the native earth. In the “Upper 
parts of the course of the Ganges, as far down as -the pass of Sancri- 
gait, its aberrations and wanderings are confined, within narrow limits, and 
its encroachments and devastations are comparatively trifling. It is a 
female deity, and in her watery form, is of a most restless disposition, 
Seemingly bent on mischief, and often doing much harm. This unrelent¬ 
ing disposition of hers to encroach, is greatly impeded, and checked 
by the Pddanti, Or the foot of the mountains with its rocky points pro¬ 
jecting into the stream such as Cliuriar. Mudgir, Sultan-gunge, Patter- 
gotta, Pointy, Sanari-gali and Kai-mahl, 

The word Pddanti is pronounced Ponty in the spoken dialects, and 
is spelt Paentee by Dr. Hunter, in his Dictionary. But by Pointy we 
generally understand now, that rocky point, which is near Patter-gotta. 
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The Sanicrit name of Churiar is Charariddri, or Charand-giri, which 
is nearly synonymous with Pddantica. This last, is mentioned in the 
Ratna-cotfa, and in some Purdtias, where it is called Pudapa. 

Between these huge rocky points the Gauges is constantly at work, 
excavating deep bays and gulfs, which, after long periods, she fills up 
entirely, and then scoops them out again. Even the huge rocky points, 

I just mentioned, have by no means escaped her unrelenting activity. 
They are cut down almost perpendicularly from top to bottom; and it is 
written in the Pururias, that the Ganges has carried away the half of the 
hills of Chunar, and Mudgir; but there was no occasion for am written 
authority in the present case. 

It is written in the Vdyu and Vishnu-purdnut . licit llnsluid-pur was 
destroyed by the Ganges, early in the Ual'i-yuge. The 1 dyu places this 
event in the sixth generation after the great war, and the f whn u-f urdn a 
in the eighth; that is between eleven or twelve hundred years before our 
era; and it is recorded there, that the seat of empire was transfered to 
Causambi near Allahabad. It is well known that the old site of Pdtah- 
putra or Pafna, has been entirely carried away by the Ganges, and in its 
room, several sand banks were formed, and which are delineated in Major 
Rennell's map of the course of the Ganges with Ills usual accuracy. 
However Colonel Colebrooke, Surveyor General, having made a new su» vey 
of the river, found that Uiese several sand banks were consolidated, 
into an island about sixteen miles long, and which masks entirely the 
mouth of the GamToci, nay it has forced it, in an oblique direction about 
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six miles below Patna, whilst in Major Rennell’s time, it was due north 
from the N. W. comet of that town, and in sight of k. 


The most ancient town of Bali-gur or Bfilm-gur, close and opposite 
to Bhagal-pur, was entirely destroyed by the Ganget, in the beginning 
of the thirteenth century, according to the Cshitra-samdsa, Its place is 
wholly filled up with sand and loose earth, many witlures are now upon it 
This spot at some future period will be scooped out again and so on 
alternately. 

As the Ganges is a most favourite deity of the Hindus, they have in 
various shapes applied to it the ineffable and mysterious number THREE, 
the tvpc of the Hindi triad. It comes down from heaven in a threefold 
stream, which upon earth forms a Triverii, or three plated locks. This 
stream at Prayag meeting Yamuna and Saraswatt, forms here a second 
Triverii, and the two last rivers near Hoogly, forsaking the Ganges, form a 
third Triverii. Besides these illustrious streams, the Ganges receives 
many inferior ones divided into various classes. Seven belong to the first, 
one Hundred to the second, and (me thousand to the third. All these hav¬ 
ing joined the Ganges, to pay their respects to her, part from her as they 
approach the sea. Hence the Ganges is said to rush into the ocean 
through three, seven, one hundred and even one thousand moullis. This 
beautiful arrangement conveys but little geographical information. 

The Ganges has also three Gangautris ; one in the north, which is well 
known, the second is at Hardw&r, and the third near Patter-gotta. 
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The two last are certainly falls; but of that kind only called Rapids in 
America. The last was well known in the twelfth and thirteenth centuries, 
and a considerable town at the mouth of the Causict, with the surrounding 
district was from that circumstance culled Gangautri.* 

There are several inferior rapids, in the Ganges which are called by 
the natives Patacni, Patent and Palcanyu. The last Gangautri begins 
at Patter-gotta, and ends at Santri-gali, find ii- certainly a dangerous rapid, 
where many accidents happen. It was formerly much, dreaded, not only 
on account of the violence of the current, of the many rocks and sands in 
the bed of the river; but also, on account of the thievish, and cruel disposi¬ 
tion of the natives on both sides. 

Hence I am told, that poets sometimes called it the reach, stream or rapid 
of the blessed or departed, Nirvana-vdhi, answering to the* American 
phrase of Rapid des Noyes , or des Trepasses. 

There were also three remarkable Vharadiidris, or Padanlis, Clntndr, 
Mudgir ami Pointy, each of which had a Gala, Gali, a pass or Gully. The 
last is called Suncri-gali, from the Sanscrit Sancirna-gah, or the intricate, 
and narrow pass. 

The two other Pddantis, with their passes, or Gullies are Srigala, 
another name for Chun ar, and the Sagala of Ptolemy: the other is 
Sac'halo, or Mudgir, and called Sigala by our ancient geographer. 

^SSSSSSSSSSBSSSai 

* History of Bengal, by Major SiewakXj p. 53. 
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Let us now pass to the lower parts of the Ganges, in its course towards 
the sea, through the Antarvcdt, or Delta of the Ganges. Ptolemy reckons 
five mouths, winch luckily he describes with tolerable accuracy. 

The first mouth is the Cambuson, now the Suvarna-rec'ha, or Pipley 
river, which was considered, as the westernmost mouth of the Ganges, till 
the country was surveyed, under the inspection of Major Reknell. 

The nexi or second mouth, which is that of the Bhag'rat'lu, is called in 
Sanscrit, Frtddhamantesu-ara-Sanuidra, literally the swelling lord Oceaxus 
alluding to the Bore, which makes its appearence in this branch of the 
river. It begins, at Fultd and reaches sometimes as far as Nadiya. 
Phulla-grum is the Sanscrit name of Fultd and is so called because Sumu- 
dra swells with joy, at the sight of his beloved son Lunus, and his heart, 
like a flower, opens and expands, at the sight of him. Vnddhamanta 
implies increase, either in bulk, consequence or wealth, &c. In the spoken 
dialects it is culled the Buddmanteswara, and simply the Manteswari 
river. It is said in the Cshelra-sanidsa to consist of three channels; one 
leads toward Hijjili, and was called the old moorish, or western channel 
formerly; for the present western channel, to the eastward of the former, is 
very different. The old moorish channel, I believe is no longer used. 
The second goes toward Gangd-sdgara, this is the eastern channel; and 
the third in the middle is called Rdgi-masdna. These channels are 
formed by sand banks, denominated in some places braces, and in others 
rccf«, and flats. The Rdgi-masdna is along that sand, corruptly called 
b'r fccafaiing people, the mizeu-sand, Rdgi signifies lusting after, greedi- 
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ness of prey. Masuna is supposed to be derived, from the Sanscrit Mast, 
which signifies a change of form: but Masan in the spoken dialects, when 
speaking of the water of the Ganges implies a particular part of the chan¬ 
nel, where the stream puts on a new form, and which looks like a gentle 
boiling of the water, with sand risingup and falling down. Thatpartofthe 
Channel is carefully avoided by boatmen, as it shews that there is a quick¬ 
sand, which causes this appearance. I am assured that it is also called 
Ran-masun, nay some insist that this is the true reading. Ran a implies 
a tumultuous struggling, attended with a quick motion, and running and 
answers here to the English word race, as used by seafaring people. 

This mouth is thus called on account of it. size, and of the tremendous 
appearence of the Bore in it, Sanutdra, is Ockanos, S agaric, is Pontus, 
Ntiraycna, is Nereut, or ] Vereon, and Vanina, called also ^Naupati, or 
Nanpatin, or the lord of ships is Neptcnf, and perhaps ihcXephtyn of the 
Egyptians. This is the Ostium magnum, the second mouth of the Gauge*, 
uccnrdin<>- to Ptolemy. The third mouth called by him Camherihhon, is 
that of the river CanMraca, the true Sanscrit name of which, is Cumaraca, 
accordin'-- to the Cshclra-samasa. It is called, in the spoken dialects Cam - 

O 

hittfac, or Cabbdclac, and by our early writers, Gundruc probably foi 
Gumbrae; and also Gaudet, which is a mistake; for this is the Godupa 
called in the spoken dialects God'ui and God'avalu, and in the maps Gorroy 
to the eastward of Bhushna.* 

KL. B BBSS===== "' * ■ ' ' " — 

* Sit Alto Geog. Diet, of Abb. of Enter voce Jemal 
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The Cumarwa and Jch'hamati, arc branches of the Bhairara, or 
Boyrub in the spoken dialects, and which proceeds from the sweat of 
Maha'-de'va. 

The fourth is called the false mouth by Ptolemy, probably because it 
is so broad, and extensive, that it was often mistaken for the easternmost 
branch of the Gauges, which lies concealed behind numerous islands. Its 
Sanscrit name according to Ca'vi-Ra’ma’s Commentary, is Trtna-cach'hc,. 
on account of its banks being covered with luxuriant grass, and of course 
abounding with llarina, deers and antelopes; for which reason it is also 
called Harm a-ghut t a , from their frequently making their appearence, at 
the landing ; laces or Chutt's. 


Ptolemy’s description of the Delta is by no means a bad one, if we 
reject the longitudes and latitudes, as I always do, and adhere solely to 
his narrative, which is plain enough. He begins with the western branch 
of the Ganges or Bhagiral'M, and says, that it sends one branch to the 
right, or towards the west, and another towards the east, or to the left. 
This lake* place at Tri-vrui, so called from three rivers parting, in three 
different directions, and it is a most sacred place. The branch, which 
goes towards the right, is the famous Saraswati; and Ptolemy says, 
that it flows into the Cambman mouth, or the mouth of the Jellasore river, 
called in Sansacil Saetimalf, synoniinous with Cambu, or Cambuj or the 
river of shells. This communication does not exist, but it was believed 
to exist, till the country was surveyed. This branch sends another arm 
jays our author, which affords a passage into the great mouth, or that of 
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the BMgvroi'hi or Ganger. This supposed branch is the Rupanarayaita, 
which, if the S araswatt, ever flowed into the Gambu$on mouth, must of 
course have sprung from it, and it was then natural to suppose llmt it did 
so. Mr. D’Avville has brought the Saraswatt into the Jellasore river in 
his maps, and supposed that the communication took place a little above 
a village caded Hanlon, and if wo look into the Bengal. Atlas, we shall 
perceive, that during the rains, at least, it is possible to go by water, from 
Hoogly, through the Saraswatf, and many other rivers, to within a few 
miles of Hanlon, and the JeUxuore river. 

Th* river, which according to Ptolemy branches out towards the east, 
or to the left, and goes into the Camharican mouth is the Jumna, called in 
Bengal Jubuna. For the Ganges, the Jumna and the Saraswatf unite at 
the northern Triverii or Allahabad, and part afterwards at this Tnverii 
near Hoogly. It was known to the ancients; for it is called Tropma by 
Pliny; and by the Portuguese Trippmi. and in the spoken dialects they 
say Terboni. Though tlie Jumna flows into the Camberican mouth, it 
does by no means form it; for it obviously, derives its name from the 
Cambaddca, or Cambarac river, as I observed before. But let us proceed: 
Ptolemy says, that the Ganges sends an arm toward the east, or to the 
left, directly to the false mouth or Haririaghat'ta. From tlus springs 
another branch to Antiboli, which of course is the H'lidcca branch, called 
tlie Padmd or Pudda-ganga There is a mistake, but ot no great consc¬ 
ience, as the outlines remain the same. It is the Padda ox HhaccA 
branch, which sends an arm into the Hariria-ghatU. Thebranehing 
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out is near Custer, And ComercoUy and under various appellations, it gAes 
iutu the Ilaririu-ghatia jaiuuth. 

It was my intention to have described the western boundary of Amt- 
gangam in the same manner as I have described' the others: but I find 
it impossible, at least for the present. A description of the country, on 
both sides of the said boundary would certainly prove very interesting; 
but the chief difficulty is, that the natives of these countries, insist that tha 
Setlej formerly ran into the Caggar or Drishadratt, and formed a large 
river called in Sanscrit Dhutpupa, and by Megasthenes Tntapvs. This 
is also my opinion, but 1 am not sufficiently prepared at present to lay an 
account of it before the society. As the Caggar, or some river falling into 
it, is sujiposed by our ancient writers to have been also, the boundary of 
the excursions of the gold making ants toward the east, I shall give an 
account of them, as possibly I may not have hcreatier an opportunity 
of resuming the subject: the legends are certainly puerile and absurd, but 
as they occupy a prominent place in the writings of the naturalists and 
geographers of classical antiquity, they may be regarded as worthy of our 
attention, and it may at least be considered as a not uninteresting enquiry, 
to endeavour to ascertain their source. 

I Our atmieut authors in the West, mention certain ants in India, which 
were possessed of much gold in desert places, amongst mountains; and 
which they watched constantly, with the utmost care. Some even assert¬ 
ed, that these ants, were of the size of a fox, or of a Hyrcanian dog, and 
Peiny gives then horns and wings. 
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Thesf gold mailing ants arc net absolutely unknown in India-, but 
the aiit in the shape, and of ilie size of a Hyreariian dog, was known only 
on the borders of India, and in Persia. The gold making ants of the 
Hindus are truly ants, and of that sort called Termites. To those, how¬ 
ever birds arc generally substituted in India: they arc mentioned in the 
institutes of Menu * and tliere called Hemacaras, or gold makers. They 
are represented as of a vast size, living in the mountains to the N. W. of 
India, and whose dung mixing with a sort of sand peculiar to that 
country, the mixture becomes gold, The learned here made the same 
observation to me, as tliev did to (Vcsus formerly, that these birds, having 
no occasion for gold, did not care for it, and of course did not watch it; 
but that the people, whose business it was to search for gold, were always 
in imminetit danger, fro™ the wild and ferocious animals, which infested 
tiie country. This was also the opinion of" St. Jerome in one of his 
epistles to IIusticus. 

These birds arc called Hemacaras, or gold makers; but Garni a, or 
the eagle is styled Swama-clinra or he, who steals gold, in confmon with 
the tribes of magpies and crows, who will carry away gold, silver and 
any thing bright, and shining. 

Gabud'a is often represented somewhat like a griffin with the- Itead, and. 
wings of an eagle, the body and legs of a man; but with the talons of 
the eagle. lie is often painted upon the walls of houses,- and generally 
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about the size of a man. This is really the griffin of die Hindus; but 
he is never even suspected of purloining the gold of the Hemacira birds. 

The large ant of the size of a fox, or of a Hyrcanian dog, is the Yus 
of the Persians, in Sanscrit Chittraca-Vydgkra, or spotted tyger, in 
Hindi Chittd, which denomination has some affinity with Cheuntd or 
Chyonta a large ant. This has been, in my opinion, the cause of this 
ridiculous, and foolish waWnly 0 f *ome of our ancient writers. The Yus 
is thus described in the Ayin Acberi.(* ) “ This animal, who is remark- 
" able for his provident, and circumspect conduct, is an inhabitant of the 
“ wilds, and has three different places ot resort. They feed in one place, 
“ rest in another, and spent in another, which is their most frequent 
“ resort. This is generally under the shade of a free, the circuit of which 
“ they keep very clean, and enclose it with their Aung. Their dung in 
“ the Ilin/lovee 'language is called Akhir.” 

A9uv-Fazil, it is true does not say positively, that their dung, mixing with 
sand, becomes gold, and probably he did not believe it. However, when 
he says, that this dung was called Akhir in Hindi, it implies, the transmu¬ 
tation of the mixture into gold Akhir is for C'hir in the spoken dialects, 
from the Sanscrit Cshira; from this are derived the Arabic words Acsir, 
and El-acsir-Elixir, is water, milk also, and a liquid in general. To effect 
this transmutation of bodies, the Hindus have two powerful agents, one 
liquid called emphatically Cshir, or the water. The other is solid, and is 
called Mani or the jewel; and this is our philosopher’s stone, generally 
called Spars a-marii, the jewel of wealth, tliranya-mani, the golden jewel. 
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There are really lumps of gold dust, consolidated together by some un¬ 
known substance, Minch was probably supposed to be the indurated img 
of large birds. 

These are to be mei with in the N. W. of India, where gold dustfs to 
be found. They contain much gold, it is said, and are sold by the weight 

In Sanscrit these lumps are called Swam a-mdcshicas, because they are 
supposed to be the work of certain Macskicas, or flies, called by us flying 
ants, because in the latter end of the rains, they spring up from the ground 
in the evening, flying about in vast numbers, so as to fill Up every room, 
in which there are candles lighted, to the great annoyance of the people 
in them. These flies are one of the three orders of termites, apparently of 
a very different, though really of the same species. This third order con¬ 
sists of winged, and perfect insects, which alone are capable of propagap 
tion. These never work, nor fight, and of course if they can be said to 
make gold, it must be through the agency of their own oilspring, the 
labourers, or working termites, which in countries abounding with gold 
dust are supposed to swallow some of this dust, and to void it, either along 
with their excrements, or to throw it up again at the mouth. According 
to the Geographical Comment on the Mttha-Bhdrata, the Suvarna-Macshica 
mountains, are on the banks of the VitastA. There are also Macthicas 
producing silver, brass, &c. 1 never saw any, but Mr. Wilson informs 
me that they are only pyrites, and indeed, according to Puny, there were 
gold and silver and copper pyrites. Alchemists, who see gold every where, 
pretended formerly, that there was really gold and silver in them, though 
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net easily extracted. If so it must have been accidentally. These were 
Wiled Pyrites cuiriferi, argentei, and Chalco-pyriles. The pyrites argetir 
tei are called, in a more modern language, Marcussila-argeutea- 

These gold making bircfe, flies and spotted tygers, are by the Hindus 
confined to the N. W. parts of India; and the Yus, according to the 
Ayin Acberi, begins to be seen about forty Cos beyond Agra. Euan is of 
that opinion also, when he says, that the gold making ants never went 
beyond the river Campyhis and Ctesias,! believe withMBGASTHENES like¬ 
wise, places them in that part of India. The Campylis,* now Cambali, is 
a considerable stream, four miles to tlie west of Ambald, toward Sirhind: 
and it falls into Lite Drishadvati, now the Caggar, which is the common 
boundary of the east, and north-west divisions of India, according to a 
curious passage from the commentaries on the Vedas, and kindly commu¬ 
nicated to me by Mr. Colebrooke, our late President. 


* JElian-it-mmai, Lit. t. C. 4k 
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On the Sorcx Glis. 


By Messrs. DIARD and DUVAUCEL, 
Communicated 

By Major General HARDWICKE. 


To the Secretary of the Asiatick Society. 

Sir. 

I HAVE the honor to lay before the Society a drawing and description 
of a small quadruped, native of Penang and other islands in the Indian 
seas: they are offered on the authority of the French naturalist M. Diard, 
and presented by the Honorable Sir Stamford Raffles, to be disposed 
of at the pleasure of the Society. 

I have seen this little animal, and the drawing I believe is pretty 
correct: a living one was brought to Bengal by a medical gentleman 
some montlis ago: it runs about the house, tame, but would not allow 
itself to be caught for close inspection: though at liberty to run out of 
doors, whenever it likes, it shows no disposition to leave it’s quarters, and 
evinces some attachment to the family; for whenever strangers enter the 
house it shows a disquietude by a chattering like noise. 
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It occasions no trouble in feeding, for it is always on the search after 
insects, and its favorite food seems to be flies, crickets, grasshoppers and 
cockroaches. 

It bears most resemblance. I think to the Genus Viverra, particularly 
to V. Ichneumon: Mr. Diard, ascribes to it the habits of a squirrel, and 
from which I suppose he has placed it under the 4th order of the class 
Mammalia, but his description of the teeth by no means accords with the 
number which characterise the animals of this order: they have two 
cutting teeth in the upper jaw and two to four in the lower. 

The result of future examination may remove this doubt; at present, it 
must rest on the authority offered. 

I have the honor to be. 

Sir, 

Your Obedient humble Servant, 

THOMAS HARDWICKE, 

Major General. 

Fort William, 

February 25th, 1830. 


Notice. — 6ur une nouvelle espepe de Sorex.'—Sorex Glis (D. D.) 

Lorsque Ies recherches d’ hisknre naturelle, n’avaient, pour ainsi 
dire, d'autre but que 1’accumulation des especes et la distinction des formes 
exterieures; la decouverte d’un petit animal qui n’eut ete remarquable, ni 
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parsa forme, niparsacouleur, ui parses habitudes, n’eutpas ete d’un bicn 
grand interet pour les Naturalistes: mais aujourd’hui que la science 
vent surtout agraodir son domaine, d’observations anatomiques, et assurer 
ainsi samarehe but des caracteres invariables,1’ Eire qui lui parait le plus 
precieux n’est plus celui qui se distingue lc plus des autres, par la richesse 
dc sa parure, ou la singularite de ses proportions, mais bien celui qui peut 
ini foumir le plusde faits pour la confirmation ou la modification des loix 
orgartiques qu’elle a reconnu. Aujourd hui enfin quo le scalpel scrutateur, 
a prouve que la nature a souvent enfoui ses mysteres les plus admirables, 
sous les formes les plus viles et les plus communes, nous avons droit d'es- 
perer que les naturalistes verront avec joie leur catalogue s'augmenter 
de 1’ bisloirc.du’ue nouvelle espece, qui n'e non seulement rien de desagre- 
able ou de repugnant, mais qui au contraire nous fournit pour la premiere 
fois, 1’ exemple 4’un petit Animal, des plus gracieux, possedant tous les 
caracteres generiques, qui semblaient etre reserves exciusivemem a quel- 
ques etres ou difformes, ou revoltants. 

Pendant la duree de nos sejours a Pulo Penang et Sincapore, nous 
avons plusieurs fois tue dans les bois un petit quadrupede, que nous primes 
d*abord pour un Ecurueil; mais que nous reconnumes bientot en 1’ 
examinant, appartenir a la famille des lnsectivores: la forme alongee de 
son museau, avait pu seule nous faire soup^onner qu’il n'etait pas un rongeur: 
car ainsi que nous venons de le dire, par toutes les autres proportions de 
son corps, par sa taiile,.par ses oreilles rases, couvertes de poils trt s courts, 
tout a fait formees comme celles de l’homme, et surtout par la disposition 
empennee des poils de sa queue, il ressemblait parfaitement a line petite 
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espect d’ Ecureuil, qu’on rencontre a cheque pas dans les bob da Sinca- 
pore': du rate sa couieur n’a rien de remarqu&ble; die est en dess\is d*un 
brun rouge melange de fauVe et de noir, et en dessous un grb blanchatre 
uniforme; mab ce qui doit etre note, ce nous semble, c’at la teinte rosee 
de la peau de ce joli animal, qui parait.telle principalement autour da 
yeux et da levres. 

Si le museau allonge et la pieds pentadactyla de cet animal,-> devait 
iaire aisement reconnoitre qu’il appartenait a la famille da Sorex, la sin¬ 
gularity de sa forme pouvait aussi faire presumer natui element qu’il 
n'appartenait a aucun da genra quelle renferme; et c’at en cffet, ce qui 
a etc confirme par le nombre et la disposition de sa dents. 

La machoire superieure est armec de 4 Incbiva, a peu pres cylindriques, 
peu longues, legerement usea en biseau, et tra ecartea: entr’ella et ia 
molaira au nombre de 5 et lierissea de pointa coniqua, at une laniere 
isolee, a peu pres de la meme longeur. A la machoire inferieure on compte 
au contraire 6 Incbiva serrea, couchea en avant, dont la quatre inter- 
mediaira soul tres longues. La canine at aussi plus allongee que celle 
de’n haut, elle a derriere elle une petite fausse molaire, puis une rangee de 
4 molaires tricuspidet. 

A ca particularites dans la forme, et dans la dentition de notre animal, 
si l’on ajoute la presence d’un petit cecum a 1’ origine da Intatins, 
cecum qu’ aucun da Sorex n’a encor presente, on aura certainement tout 
le droit passible de le prendre pour type d'une nouvelle sous-divbion: nous 
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lui assignerorts le nom de (Sorex Glis) qui donne a la fois, 1’ idee de sa 
forme exterieure et de sa veritable nature. 

Enfin pour terminer lliistoire de ce veritable Sorex, deguise sous des 
habits d’ Ecureuil, il a de grands yeux, 4 mamelles ventrales, une langue 
longue, un estomach simple, et un tube intestinal replie 7 Ibis sur lui 
meme, et suivi comme nous 1’avons deja dit, d’un petit ccecum. 

Ce petit animal se nourit d’insectes et principalemcnt tie lanes qu’il 
cherche sur le tronc des vieux arbres, et merae aterre sons les debris des 
feuilles; nous l’avorts trouve rarement, et toujours dans des lieux ccartes; 
il parait cependant qu’il n’est pas d’une nature tres sauvage, car lors que 
nous etions a Penang, une personne de cet endroit en possedail un tres 
apprivoisi, quil nourissait dans une cage comme un Ecureuil. 

DIAHD ET DUVAUCEL. 



IX. 


On an Indian method of constructing Arches. 


By CVt.un MACKINTOSH 


To the Secretary of the Asiatick Society. 


Nagyorr, SWlk Nove*\}>er, IBtQ 

Sm, 

HAVING lately witnessed at Nagpore , the construction of 
a semicircular arch, which was erected by native workmen 
without any centering, or other usual temporary support, in 
a way I believe peculiar to this part of India, I venture to 
communicate to you the principles upon which this work 
was conducted, in the hope, that even professional men in 
Europe, may thereby derive advantage ; it being generally un¬ 
derstood, that the centering for an arch, is attended with con¬ 
siderable expence. 

The arch was semicircular + 22 feet in span; the piers 
were built in the usual manner and very substantially. 
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ill 

At tiie spring of the arch, stones of a considerable length 
were used, having the inner ends cut, so as to suit the curva- 
Fig. L lure of the arch. Six such layers were laid on each side, in 

A A the manner stones are placed, in what is generally termed the 

Egyptian arch. The upper layer having a groove, five inches 
wide, and two in depth. 

B BB B B Ok arriving at this height, stones of a smaller size were 
made use of, each having a groove cut in two adjoining faces, 
two inches in depth by four in breadth, with corresponding 
projections on the opposite sides. 

These stones were so placed, that when a layer was com* 
C C C C pleted, there appeared a channel or groove the whole length 
of the building ready to receive and bind to it by their projec¬ 
tions, tiie next row, of stones when applied. The stone* 
were of a fine sort of free stone easily cut. Common cement 
was used. 

Eight layers of the stones last described, having been 
placed on both sides, each layer occupying about six inches 
of the curvature of tiie aroh, it becomes necessary to prevent 
the work, if carried on, from falling inwards. A space of ten 
feet in length, on each side of the unfinished arch was marked 
Fig. 1 ir 2 off, and at these points two strong horizontal beams, were 

6 F 


VOL. XIV. 



478 


On an Indian method or 


D D forced into the grooves, extending across the c h a sm . Prom 
these as from a new base, the grooved stones already described 
Fig. 2 F F were used. The length of each succeeding layer contracting 
Fig. 3 E gradually, until the application of the key stones. 

When the arch is of considerable span, a series of bases 
such as now described, is placed, each base higher than the 
Fig. 2 other, in order to support the work until it is secured by bong 
III keyed. 

Tig. 3 When the center portion of the arch has been thus com- 
F F pleted, the beams are removed, by being sawed asunder in two 
places. 

In a similar manner the arch was continued in different 
FG portions at either end-of-that part first finished. Theintroduc- 
H tion of a new beam constituting with it, a renewed base. A 
slight scaffolding supported the workmen. 

In this simple, though ingenious manner, was an arch 
across a space of twenty-two feet, erected, without any frame 
for its support while building. 

The principle seems applicable either in masonry or cast 
iron, to an arch of any dimensions. 
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Hating witnessed with great curiosity the operation I have 
endeavoured to describe, I deem its communication may prove 
of utility, in the construction of bridges, domes, and other 
arches, or vaulted buildings. 

I have the honor to be 
Sir, 

Your very Obedient humble Servant, 

B. MACKINTOSH, 
Captain Madrai Artillery. 



X 


An account of the Inscriptions on the Cootub Minar, and on the Ruins in 

it’s Vicinity. 


By WALTER EWER. Esq. 


The Society is already in possession of a description of this extraor¬ 
dinary building, drawn up hy Captain Blunt, of the Engineers: but as 
that officer was unable to procure copies of the inscriptions, and limited 
his communication to a general account of the Minar only, the enclosures 
may probably be acceptable. 

The plan was made from actual measurement, and has, I believe, no 
important fault as far as it goes. The inscription No. 1, is copied from a 
stone over the entrance door; No. 2, from a slab over the door in the first 
balcony; No. 3, from the fourth door; and No. 4, from the white marble 
portion of the fourth story, the letters being in relief on a band which en¬ 
circles the pillar. The inscription over the door in the second balcony 
was not deciphered, and there is none over the third. 

I have some reason to believe that, with the exception of the first, 
these have never been read, since the ruinous state of the galleries ren- 
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dered it dangerous to venture on them: nor could I find that any person 
in DeMi was in possession of a copy. With theassistance of a telescope 
of great magnifying power I was enabled to copy them with the utmost 
facility, and to ascertain the general meaning of the contents of each, 
although some words remain undeciphered on account of the imperfect 
state of the letters. 

No. 1, records the repair of the Mmor by Seconder son of Bahcdl 
in the year 909 Hijri , A. D. 1503, and No. 3, is to the aame effect with 
the addition that the damage was caused by lightning. Nos. 9 and 4 are 
much the same in purport, the latter a perfect fae-simile; and both state 
the Minor to have been built in the time of Sultan Shbms-ud-bin Altemsh. 
This is again repeated in the first inscription in red stone which entar- 
cles the building, above the lower gallery. 

The abovementioned Sultan reigned from A. D. 1910 to 1931, corre* - 
ponding with A. H. 607 and 699', and may be looked upon as the prince 
under whose auspices the Minor was compleated, and some progress made 
in the neighbouring mosque, on the subject of whifih I shall now offer a 
few remarks. 

The line of arches runs directly north and south, and consists at pre¬ 
sent of six compleat arches, and as many of which the pieces only remain. 
tlie total length is about 350 feet and the height ot the center arch 53. 
There are fragments of inscriptions round the eastern front of each arch, 
by which it appears; that the soutnem portion of the intended mosque 
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was com pleated in the Hyri yew 6 IT, and the centre arch in 594, corres¬ 
ponding with A. D. 1330 and 1197 ; the latter inscription also calls the 
building the date of the northern portion could not be deci¬ 

phered. 

Immediately opposite to the centre arch is the iron pillar, about 95 feet 
high: and to the eastward extends a court enclosed by a high wall, and 
surrounded on two sides by arcades formed of pillars carved in the 
richest style of if iniu architecture. The domes are particularly elegant, 
and were evidently formed before a knowledge of the principles of the 
arch had reached this country: arcades afthe same description but with 
little ornament extend to the seuth and east of the Minor. Over the eas¬ 
tern gate of the court is the inscription No. 5, and over the northern, 
(now blocked up). No. 6. I am of opinion that the former is modern 
for tiie Cootub-ud-din mentioned therein, having none of the royal titles, 
cannot be the viceroy, afterwards Sultan of that name; and as to the saint 
we have nothing but traditional proof of his existence: neither am I certain 
of the correctness of No. 6, the hundred being very indistinctly marked: 
in tins will be found the name of MoBamhkd xbn Sham (Ghori ); beads * , 
tiie wall of the court to which it was an entrance, is certainly posterior 
to the centre arch which it encloses, and as that was compleated in 594, 
the gate cannot have existed two. years before. 

The large unfinished Minor is an immense hums of rough masonry 
nearly double the circumference of the Cootob , and offering no means of 
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ascertaining its antiquity. To .the west of the northern entrance of the 
arches is a tomb called that of Shems-ud-din Altemsh but I was unable 
to decipher any of its inscriptions. 

I shall now offer the results which appear to me deducible from an 
attentive examination of these ruins. 1st That the line of arches is the 
east front of an intended mosque, which was commenced under the reign 
Of Mohammed Ghori, by his vicerov Cootub, and carried on by 
Altemsh, but never compleated. 3d. That the Cootub Minar is of equal 
antiquity, but that, it never was intended to form any part of tire mosque, 
and was erected within the precincts of the temple as a monument of the 
supremacy of the Mtuwlmtm faith, over the religion of the conquered 
Hindu*. 3d. That the unfinished Minar is equally independant of tha 
intended mosque. 

The regularity of the range of arches, and the similarity in size and 
generally in ornament, of corresponding portions, at once shew that they 
belong to one building, and that this was intended to be a mosque is Obvi¬ 
ous, not only from the circumstance of its being called so in the inscription 
on the centre arch, but also from the facts of it’s being exactly in the 
meridian, and of the arches being profaseiy covered with extracts from 
the Koran: it was intended for the east front of the mosque, because that 
side is richly adorned with carving, and the western on the contrary quite 
plain, and also because in this country, the western wall of every mosqu* 
being that which faces Mecca, is invariaby closed, such is the cate with 
the Adina mosque near Malda, which was built by A.u (Seconder Sam) 
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in the Hijri yew 707, A. D. 1307; and the same with every other I have 
seen. It is dso plain that it was never finished, for the plan will shew 
that a portion >f the old Hindu arcade passes through the line of arches, 
and into what, would have been the interior of the mosque. Some of the 
Hindu p-ilare are even built into the westem.ade of the centre piers. 

The plan will shew, that die CbotuB Minor is distant about 700 feet 1 
foom the centre of the southernmost large arch, to which it is directly op 
posite. This position ‘alone is quite sufficient to prbve that it never was in¬ 
tended to be a part of the mosque, for MtHart, are almost always placed at 
some angle, and ate in genera! joined to the mosmie-, and if we choose to 
suppose that the range of arches i« the Western mSttati of 
the eastern fourth, and that it was intended the latter 
should be a tangent to the Miner, that building will 
compleatly block up one of the principal entrances in ~ 

this maimer, instead of being as usual at the entrance ^“"of the 
front. I do not re-ollect a single instance of » Minor attached to a 
mosque, being inscribed with dates as this is, more particularly called 
u>j U>, as i f it was an independent building. It is also worthy of remark, 
that, in general the stairaof Miner t commence from the roof of the mosque 
and not from the ground, as these of the Cootub. 

I believe it was hy no means uncommon for die first Mohammedan 
emperors to erect Miner* of more than ordinary magnitude on tlfe sites of 
Hindu temples. There is part-of one at Cod, about 20 feet in diameter 
and 35 high: it has evidently always been an independent building, and as 
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opeare by the inscription was built in the reign of Nasir-to-dix, A. H. 
652, A. D. 1254. Although wc cannot now find any Hindu ruins in the 
vicinity of tills town, yet the existence of a temple in forme! times is clear- 
ly proved by pillars covered with Hindu carving, being used as beams, 
to support the stairs of the Miliar similar to the Cootub, also the door is 
to the north; the steps reach the ground, and it is denominated, building 
(cjjUt) in the inscription. 

The Hindus are said to claim the Cuotub. as the work of one of their 
princes, new-faced and ornamented by the Musselinans. I think there 
are some circumstances which create strong doubt of the aocuraoy of the 
tradition. 1st. The three lower stories of the Minar are externally gener¬ 
ally built of the red stone, from the quarries of Futtehpnr Sicri, and a con¬ 
siderable portion of the interior is constructed of the same material, which is 
not to be met with throughout the extensive Hindu ruins, whifch surround 
the tower on every side, and which arc comparatively of great antiquity. 
2d. The entrance passage and staircase of the Cootub are both arched, 
thus exhibiting a knowledge of architecture in the builder, which the 
Hindus of that age did not possess. The small domes which remain entire 
among the Hindu ruins, are ail built of stone, each a segment of a circle 
and each decreasing in area, and projecting over that beneath it, until the 
dome is compleat, also the root of the arcades, are invariably formed of 
blocks of stone, extending from one pillar to the next. 

The unfinished Minar bears north from the Cootub distant about 426 
feet: it is therefore considerably beyond the northern extreme of the line of 
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arches, aad could not consequently have been intended to form part of the 
mosque. Even had the architect proposed to extend the front beyond the 
unfinished Minor, the same circumstance which prevents the Cootub being 
considered a part of tbe mosque, (its distance from the front) applies with 
equal force to the large tower. It could never have been intended to 
match the Cootub, for it’s circumference is nearly double. It is not built 
in the same style, being surrounded by a sort of projecting basement, on 
which the door (facing the east) is raised. There are no steps in the 
inside, the masonry is extremely rough, and the walls and centre pillar 
about 40 feet high. From tne appearance of the mortar in many places, 
it seems to me that this building was lormeny cased with smooth stone, 
but why this was removed, or for what purpose, and by whom the tower 
itself was commenced, and afterwards left unfinished, I cannot pretend to 
say. 

The present stale of the Cootub Minar is calculated to excite appre¬ 
hensions of its speedy destruction. On the west side many stones have been 
forced out with a degree of violence sufficient to cause a vertical crack in 
the staircase and centre pillar. On the east a Banyan tree has taken 
firm root, and if no one lakes the trouble to remove it, there can be no 
doubt that it will ensure the fall of the tower, before many years have 
elapsed. This is to be regretted, for the Cootub Minar is a work unri¬ 
valled of it’s kind in this country, and in some respects in the woild, when 
we consider its great size, the materials of which it is built, the richness 
and profusion of its ornaments, but above all the solidity of its construction, 
which, for all we know to the contrary, has enabled it to resist tbe effects 
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of time, storms and earthquake, during more than 300 years, without being 
ever repaired. 

I would recommeud that copies be made of all the inscriptions which 
surround the Coatub; for I suspect that they detail the circumstances 
which led to the building of it, instead of being extracts from the Kora*, 
as is generally imagined. 


Copies and Translations of the Insertions.* 

No. t 

.XmJ I j L**«o lyC La**<Loe I f aJ 

J« V ^ f> (Jst 0^ * J ^ 1 

pkc $ I ^Iklu*. cJjO iXyCjCi jjS a* «i 

^JLcljaj UoJLmj aXL. aXJI ^UaL«. J^lyJ » ^ tjH X tX*Xw S Id, I 
lac^iwia.1 lOOl^ila. 

Hi LyjtMi j &*H*J du« ^ 1 

( I 

* The origineli of Nt>i. 1, 4 «nd «, hro io -be Toghra cb.r.ctor, No. 9, io . rough Nutlh, 
.nil Nm. 3 and 5, in Naitilik. Tho tr.ml.Uons bare bren mode in Calcutta: thepusigM nhiibui 
doubtful iu tbe ori^iutl kite been under lined in tbe copiei. H. H. W. 
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The Prophet on whom be the mercy and peace of Gob, has declared 
" whoever erects a temple to the true God on earth, shall receive six such 
“ dw ellings in Paradise.” The Minor, the building of the king of kings 
Shems-ud-dunva-wa-ud-din, now in peace and pardon, be his tomb pro¬ 
tected, and his place be assigned in heaven—was injured by lightning in 
the reign of the exalted monarch Secander the son of Behloc: (may his 
power and empire last for ever and his reign be glorious) and therefore 
the slave Fatteii-Khan, the son of Mesned-Ali the liberal of the 

liberal, and the meritorious servant of the king — — — ■ —, repaired 

it according to command. The 13th of Rebi’itl-Akher in the year 909. 

No. II. 

The Sultan Shems-ui^hak-wa-vd-din Altamsh— -—. erected 

this building. 

No. III. 

j A > /, •* tJ r. *- s ' 4 k L \ V V' ) * J) 

iff kUHlv r Li* tA l J>j v> 

In the year 907, this Minor having b een injured by lightning, by the 
aid of and favor of God, Firozmend Yamani restored whatever was need¬ 
ed by the building: may the Supreme Lord preserve this lofty edifice from 
future mischance. 
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No. IV. 

*-r l» j mJj* j-h* I 8 II I Ik-l-J I *-1 t. I lr»J I M«jl yrf f 

I'.i’l- U b^y.^b 1-yJ I ^* ) \>~fjA\)-J'j.'-i I —^.l 2. 

•y'/ y.l^U--(A Ctljg'iljj 

The erection of this building was commanded in the glorious time of 
the great Sultan, the mighty king of kings, the master of mankind, the 
lord of the monarch.* of Turkestan, Arabia and Persia: the sun of the 
world and religion, of the faith and the faithtul, the lord of safety and 
protection, the heir of the kingdom of Suu'man Amu. Muzeffer Altamsh, 
Nasir AmIn-ul-momenin. 

No. V 

!>> J : .\ v. * > -r&J. A ; l I 

Kutteb*ud-din-Ibek, on whom ba the mercy of God, constructed this 


moSque. 


No. VI. 


c£<Ay0_j f ijio i i^c >Aj *aj ij i *u 

O^i Oj I J,Jyi* t ^ | £ IAj ^y*a 

OJ I j Iaj OJ IjAa plaxll ^ 'laLuJI t*J 'CJj I > 

In the name of the most merciful God. The Lord has invited to 
Paradise and brings into the way of righteousness him who wills it. In the 
year 592, this building was commenced by the high command of Moez- 
ud-dunya-wa-ud-din, Mohammed Beni Sam, Nasir Amir al Momenin 
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